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« • » 
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IN THE DISTRICT COURT OF THE 
UNITED STATES 


Fob the District of Columbia. 


Civil Action No. 7884. 


■ 4 -*- 


Sinclair Refining Company, 630 Fifth Avenue, 

New York, New York, 

Plaintiff, 
VS. 


Conway P. Coe, Commissioner of Patents, 
Washington, D. C., 

Defend 




lant. 


Bill of Complaint 

Complaint for Issuance of United States Letters Patent. 

I. The jurisdiction of this Court depends upon the Pat¬ 
ent Laws of the United States, this Complaint being filed 
under Section 4915, Revised Statutes (Comp. Stats. 9460; 
U. S. C. Title 35, Section 63), as amended by Act of M^rch 
2, 1927. 

II. The plaintiff, Sinclair Refining Company, a Corpo¬ 
ration duly organized and existing under and by virtue of 
the laws of the State of Maine, is by an assignment in 
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writing, executed on the 2nd day of March, 1938, and duly 
recorded in the United States Patent Office on the 9th day 
of March, 1938, in Liber E174, Page 538, of the Transfers 
of Patents, the sole owner of the entire right, title and 
interest in an application for United States Letters Patent 
of Reading B. Smith, for improvements in Conversion of 
Petroleum, filed in the United States Patent Office on 
March 9, 1938, Serial No. 194,776, and the improvements 
disclosed and claimed therein. 

2 i III. The Board of Appeals of the United 

States Patent Office has refused to allow two 
claims of said Reading B. Smith application, Serial No. 
194,776, which claims are as follows: 

1. The process for conversion of higher boiling 
petroleum oils to lower boiling oils which comprises 
heating the higher boiling oil to vaporize it and there¬ 
after to crack it, maintaining a pressure exceeding the 

1 critical pressure on the oil through the point of vapori¬ 
zation and heating the oil prior to vaporization at a 
rate high enough to prevent substantial decomposition 
prior to vaporization. 

2. The process for conversion of higher boiling 
petroleum oils to lower boiling oils which comprises 
heating the higher boiling oil to its critical tempera¬ 
ture and thereafter to crack it, maintaining a pressure 
exceeding the critical pressure on the oil through the 
point at which it attains its critical temperature and 

i heating the oil prior to this point at a rate high enough 
to prevent substantial decomposition prior to this 
point. 

rtf. The defendant, Conway P. Coe, Commissioner of 
Patents of the United States, by the aforesaid decision 
of the Board of Appeals of the United States Patent Office 

j 
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has refused and still refuses to grant Letters Patent of 
the United States to the plaintiff, Sinclair Refining Com¬ 
pany, as assignee of said Reading B. Smith, on his said 
application, Serial No. 194,776, including said two claims 
recited in Paragraph III hereof. 


V. The said decision of the Board of Appeals was if 
dered on or about the 25th day of March, 1940, and wi 
six months last past, and no appeal has been taken fif 
said decision of the Board of Appeals to the Court 
Customs and Patent Appeals, and no such appeal is pe] 
ing or has been decided. 


en- 
tihin 
om 
of 
nd- 


3 WHEREFORE, the plaintiff, Sinclair Refining 

Company, demands that this Honorable Court 
authorize the Commissioner of Patents to issue to plaintiff, 
Sinclair Refining Company, Letters Patent of the United 
States embodying said claims 1 and 2 upon the filing in 
the United States Patent Office of a certified copy of such 
adjudication, and upon compliance with the requirement 
of the law for such cases made and approved. 

SINCLAIR REFINING COMPANY, 

By Clarence M. Fisher, 
Clarence M. Fisher, 
Attorney for Plaintiff, 
National Press Building 
Washington, D. 


Raymond F. Adams, 
of Counsel. 
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4 IN THE DISTRICT COURT OF THE 

UNITED STATES 

Fob the District of Columbia. 


Civil Action No. 7884. 


■» •- 


Sinclair Refining Company, 

Plaintiff, 
v. 


Conway P. Coe, Commissioner of Patents, 

Defendant. 

« • >» — 


W. W. Cochran, 

Solicitor, U. S. Patent Office, 

Attorney for Defendant. 

Answer to the Complaint 

To the Honorable the Justices of the District Court of 
the United States for the District of Columbia: 

I, II, III. Defendant admits the allegations of para¬ 
graphs I, II and III. 

IV. He admits that he has refused and still refuses to 
issue to plaintiff a patent containing claims 1 and 2 of 
application No. 194,776, of Reading B. Smith. He denies 
that such refusal is wrongful or that plaintiff is lawfully 
entitled to a patent containing said claims since these 
claims are deemed to be unpatentable over the following 
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prior patents and publication and for the reasons given 
the statement of the examiner in answer to the appeal a: 
the decision of the Board of Appeals, copies of which 
be presented at the trial: 


wi 


m 

iid 

ill 
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Gard 1,914,914 June 20, 1933 

Peck 1,933,507 Oct. 31, 1933 

McKee “Critical Temp, and Oil Cracking”; 

Ind. and Eng. Chem.; Vol. 20, No. 11; Nov. 19^8; 
pp. 1169-1172. 

Profert of copies of these patents and publication 
is hereby made. 

V. He admits the allegations of paragraph jv 

W. W. COCHRAN, 
Solicitor, U. S. Patent Office, 
Attorney for Defendant. 


September 23, 1940. 

I hereby certify that a copy of this Answer was mailer 
to the attorney for plaintiff on September 23, 1940. 


W. W. COCHRAN,! 

Solicitor. 

6 Memorandum for Clerk 

Judgment for defendant. 


April 14, 1942 . 


(S) McGTJIRE. 
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7 Findings of Fact 

1. This is an action under Section 4915 R. S. (U. S. C., 
title 35, sec. 63) in which plaintiff, the assignee of a patent 
application of Reading B. Smith, seeks to have the Court 
authorize the Commissioner of Patents to issue to plaintiff 
a patent containing claims 1 and 2 of the application. 

2. The application, No. 194,776, was filed in the Patent 
Office on March 9, 1938, and relates to the conversion of 
petroleum, that is, to the cracking of hydrocarbons of rela¬ 
tively high boiling point, such as gas oil, to produce hydro¬ 
carbons of lower boiling point, such as gasoline. It is 
stated that by the claimed process the oil may be cracked 
without substantial formation of pitch. 

3. The process is set forth in claim 1 as follows: 

1. The process for conversion of higher boiling 
i petroleum oils to lower boiling oils which comprises 
heating the higher boiling oil to vaporize it and there¬ 
after to crack it, maintaining a pressure exceeding the 
critical pressure on the oil through the point of vapori¬ 
zation and heating the oil prior to vaporization at a 
rate high enough to prevent substantial decomposition 
prior to vaporization. 

8 4. The patent to Gard, No. 1,914,914, of June 
20, 1933, discloses a method of cracking oil, in 

which deposits of carbon are eliminated. In the disclosed 
method the oil is heated to its cracking temperature, which 
is described as being above the critical temperature of the 
oil, while subjected to a pressure which is above the critical 
pressure. The heated oil is released into a low pressure 
coil where it vaporizes instantly. The vapors are heated 
in this coil to crack them in the vapor phase. This patent 
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states that in heating the oil to the cracking temperature, 
the oil is heated rapidly. 

5. The Peck patent, No. 1,933,507, of October 31, 1933, 
relates to the cracking of hydrocarbon oils under condi¬ 
tions that, according to the patent, will preclude separation 
of the oil and vapor phases of different compositions dur¬ 
ing the time the oil is heated up to cracking temperature. 
The stated object of the invention is to diminish greaily 
the deposition of coke. In the method disclosed in tins 
patent the oil is heated to a temperature above the critical 
temperature while under a pressure above the critical pres¬ 
sure. It is stated in the patent that the rate of heating is 
sufficiently high to insure a homogeneous state of the <J>il, 

6. The Howard et al. patent No. 1,869,337, of July 26, 
1932, discloses a process of cracking heavier hydrocarbon 
oils to reduce their viscosity and to form low boiling point 
oils, in which method the heavier oil is initially heated in 
a coil at a rate described as rapid to a temperature of 

725°-750° F., which is below the critical tempera- 
"9 ture, while under a pressure sufficient to maintain 

the oil substantially entirely in the liquid phase. 
After the recited initial rapid heating, the oil passes into 
a second coil where it is further heated mildly to bripg 
about the cracking thereof. It is stated in the patent tljat 
by this process the production of coke is materially reduc 
or even substantially eliminated. 


7. 


ed 


The article “Critical Temperatures and Oil Crack¬ 
ing”, by McKee and Parker, which was published in No¬ 
vember, 1928, sets forth the results of the authors’ investi¬ 
gations of the boiling points, specific gravities, and critical 
temperatures of various hydrocarbon oils. 

8. The prior patents to Gard and Peck show that lohg 
before plaintiff’s application was filed it was well knotyn 
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that in cracking oil by heating it, the deposition of coke 
or carbon could be minimized or prevented by heating the 
oil rapidly to a temperature above the critical temperature 
while it is under a pressure above the critical. In view 
of disclosures made in these patents and in the Howard 
et al. patent, it was not invention to adopt the same pro¬ 
cedure to obviate or minimize the formation of pitch. 

9. The rate of heating the oil as recited in claims 1 
and 2 here in issue differs only in degree, if at all, from 
the rates described as rapid in the prior art and was not 
a patentable variation of the prior art. 

10. Nothing recited in plaintiff’s claims 1 and 2 amounts 
to an invention over the prior art, and neither of these 
claims is patentable. 

10 CONCLUSIONS OF LAW. 

1. Plaintiff is not entitled to the issuance of a patent 
containing either of claims 1 and 2 of the Smith applica¬ 
tion No. 194,776. 

2. The Complaint should be dismissed with costs against 
the plaintiff. 

1 MATTHEW F. McGUIRE, 

Justice. 


11 Judgment 

This cause having come on to be heard and having been 
tried in open court and argued by counsel for the respec¬ 
tive parties upon the pleadings and proofs adduced and 
submitted to the Court, 
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It is ADJUDGED this 6th day of May, 1942, that the 
complaint in this case he, and the same hereby is dismissed 
with costs against the plaintiff. 

(S) JUSTICE McGUIRi, 

Justice. 

Approved as to form: 

Clarence M. Fisher, 

Attorney for Plaintiff. 


12 Notice of Appeal 

Notice is hereby given that Sinclair Refining Company, 
Plaintiff above named, appeals to the United States Ccfurt 
of Appeals for the District of Columbia from the final 
judgment entered in this action on May 6th, 1942. 

CLARENCE M. FISHER, 
CLARENCE M. FISHER, 
Attorney for Sinclair Refining Company, 

834 National Press Building, 
Washington, D. C. 

June 3rd, 1942. 

Copy to: 

W. W. Cochran, 

Solicitor, United States Patent Office, 

Washington, D. C. 
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17 IN THE DISTRICT COURT OF THE 
! UNITED STATES 

Foe the District of Columbia. 


Civil Action No. 7884. 


Sinclair Refining Company, 

Plaintiff 

v. 

Conway P. Coe, Commissioner of Patents, 

Defendant. 


Washington, D. C., 
Wednesday, March 4, 1942. 

The above-entitled cause came on for trial before Asso¬ 
ciate Justice Matthew F. McGuire, in Civil Division No. 5, 
at 10 o’clock a. m. 

Appearances : 

On behalf of the plaintiff: C. M. Fisher, Louis D. Forward. 
On behalf of the defendant: W. W. Cochran, Solicitor, 
U. S. Patent Office. 


18 Proceedings 

i Mr. Fisher: If your Honor please, I should like to ask 
permission for Mr. Louis D. Forward, a member of the 
Bar of the courts of New York, to try this case on behalf 
of the plaintiff. 

The Court: That may be done. 



OPENING STATEMENT ON BEHALF OF 
THE PLAINTIFF. 


Mr. Forward: If your Honor please, this is the usual 
type of complaint for issuance of letters patent, brought 
on behalf of the assignee of a patent application which was 
filed in the name of Heading B. Smith, serial No. 194776. 
That was acted upon by the Examiner, a rather cursory 
examination, and in my opinion the Examiner completely 
misunderstood it, from the nature of the action he took, 
but he did reject it. An appeal was taken to the Board 
of Appeals, and the Board of Appeals affirmed the Exam¬ 
iner. This action has been brought for the reason, and I 
think we can make it quite clear when the process is once 
thoroughly understood, that the action of the Boarc. of 
Appeals was based upon a misconception. They still failed 
to appreciate just what it was that the inventor claimed 
and what the identity was of the invention that had been 
made, and what we were trying to claim. 

The subject matter of this invention relates to an oil 
cracking process, a type of process where you take high- 
boiling distillate oils, such as gas oil, and heat them ur der 
decomposing temperatures so that they crack and make 
gasoline. It is a gasoline-making process. 

There are three general classes, broad classes, of oil 
cracking process over a period of years that have been 
extensively used commercially. Of course there 
19 have been many minor modifications of each of 
those, but in the broad classifications are first what 
might be characterized as the pressure distillation process 
where a large bulk of oil is heated under pressure \fery 
slowly and it distills off at about 2% an hour, thus making 
gasoline that way. 

The second general class, I would say, is what is re¬ 
ferred to as the tube and tank process. There are quite 
a number of those, the outstanding ones being those of 
Cross, Dubbs, Holms, Manley, and the like. They heat 
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the oil up in a coil. Instead of heating a big boilerful of 
it they heat the oil up in a coil and then pass it over into 
an unheated chamber, and the chamber and the coil are 
all maintained under the same pressure, and there your 
reaction proceeds. The coil is heated relatively mildly, 
but rapidly in comparison to what took place in the old 
bulk still heating or bulk still cracking process. 

The most recently adopted cracking process that has 
gone into extensive commercial use is what I am going to 
characterize as high-pressure coil cracking typified by the 
so-called Winkler-Koch process that has made such inroads 
on the oil cracking industry that it has been the subject 
of a large number of patent suits, all of which have been 
in vain. That process is characterized by a long coil—a 
very long coil—and you do all your cracking in the coil 
under very high pressure. The oil is heated up quite rap¬ 
idly to the temperature at which you are going to crack, 
and then it goes through a soaking section. When it comes 
out of the coil the pressure is reduced and there is no 
further cracking, at least no significant further cracking. 

The bane of this industry from the very beginning, a 
tremendous bane in the earlier process, was the 
20 formation of carbon and tar, particularly the for¬ 
mation of carbon. Both carbon and tar form as 
a by-product of the cracking reaction. Usually they form 
progressively. The tar is formed first, and that further 
decomposes into this coke that tends to deposit on the heat¬ 
ing surfaces of the still and to cause or form an insulating 
layer which made a lot of trouble and caused them to termi¬ 
nate operation and clean out the carbon. 

This Winkler-Koch type high-pressure coil process did 
a great deal to solve the carbon problem. In other words, 
whereas the earlier processes could only operate a few 
days or perhaps at most a few weeks without stopping 
to clean out the carbon, this Winkler-Koch type of process 
wdll operate for a period of months and then only have 
a small carbon deposit, but it still does form a large amount 
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of tar. They have prevented that tar from decomposing 
further into carbon to any substantial extent, as carbon is 
formed to only a very minor extent. 

This applicant discovered, by sheer accident, that if be 
maintained the pressure on the coil above the critical pres¬ 
sure of the oil and heated the oil initially as it was first 
put in—initially heated the oil at such a high rate to its 
critical temperature, that is, the point at which it vaporizes 
regardless of pressure—the vaporization was instantane¬ 
ous and complete, and that thereafter he could continue 
to crack, and the cracking reaction operated entirely dif¬ 
ferently, because this tar, which had previously been a 
by-product of all cracking reactions theretofore practiced, 
was no longer formed as a by-product of the cracking reac¬ 
tion, and you just formed the gasoline without this unde¬ 
sirable tar, which was a very cheap and undesirable 
by-product. 

21 And that is the sum and substance of the inven¬ 

tion. It consists in merely heating an oil under 
a pressure in excess of its critical pressure at such an 
excessively rapid rate that it gets to a temperature al>ove 
its critical temperature before it has a chance for any 
significant or anything more than a trace of decomposition 
to occur, and then, having vaporized it, proceeding to c rack 
it. I think the claim is embodied in this (handing a docu¬ 
ment to the Court). 

The Assistant Clerk: Do you want it marked? 

Mr. Cochran: No. 

Mr. Forward: That is going to be his exhibit. 

A typical claim is in the application or is included in 
the bill of complaint on page 2, and I think claim 1 will 
be illustrative. Claim 2 is merely a different phraseology 
of the same thing, to be certain that we have it correctly 
defined one way or the other. Claim 1 reads as follows: 

“The process for conversion of higher boiling petro¬ 
leum oils to lower boiling oils—” 
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That is the object. 

11 —which comprises heating the higher boiling oil to 
vaporize it and thereafter to crack it, maintaining a 
pressure exceeding the critical pressure on the oil 
through the point of vaporization and heating the oil 
prior to vaporization at a rate high enough to prevent 

1 substantial decomposition prior to vaporization/ ’ 

Now, in the patents on which we were rejected in the 
Patent Office those inventors had the idea of heating an 
oil under a high pressure above its critical pressure, to a 
temperature above its critical temperature. In other words, 
they were above both the critical pressure and 
22 the critical temperature, but they failed to appre¬ 
ciate the one important feature, and that is the 
necessity of this extreme rapidity of heating; and unless 
you have that extreme rapidity of heating, as we want to 
try to show your Honor, you do not get the result. 

! OPENING STATEMENT ON BEHALF OF 
THE DEFENDANT. 

Mr. Cochran: May it please your Honor, it seems from 
Mr. Forward’s opening statement that the real essence of 
the alleged invention is the very rapid heating of the oil 
prior to vaporization—so rapid that there shall be no de¬ 
composition, or substantially no decomposition, of the oil 
during that initial rapid heating. 

Mr. Forward: That is the essence, but it has to be under 
those rules, at pressure above the critical pressure and go 
to a temperature above the critical temperature. 

Mr. Cochran: Yes, but I understood that that is shown 
in the prior art. That is, the heating of the oil to above 
the critical temperature and under a pressure above the 
critical pressure—that is shown, but the real novelty here, 
if any, would be in the rapidity of that heating. 


t 
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Mr. Forward: That is right. 

Mr. Cochran: The heating being so rapid as to not allow 
decomposition of the oil during that period of heating. 

The patents which were relied on by the Board of Ap¬ 
peals not only show the heating of oil to a temperature 
above the critical temperature, at a pressure above th^ crit¬ 
ical pressure, but do mention that the heating is done rap¬ 
idly, and the statement is made in at least one of those 
patents that the purpose is or that by heating it 
23 rapidly there will be a less formation of coke or 
carbon. 

Now, the position of the Patent Office is that the appli¬ 
cant here has not done anything substantially different 
from what is shown in those patents. 

EVIDENCE ON BEHALF OF THE PLAINTIF^. 


Mr. Forward: I should like to call Mr. Reading B. 
Smith as a witness on behalf of the plaintiff. 


Thereupon READING BARLOW SMITH was called as 
a witness for and on behalf of the plaintiff and, hiving 
been first duly sworn, was examined and testified as 
follows: 

Direct Examination: 

The Assistant Clerk: And your full name? 

The Witness: Reading Barlow Smith. 

Mr. Forward: I should like to offer first as Flain- 
tiff’s Exhibit 1 a certified copy of the involved appli¬ 
cation of Reading Barlow Smith together with the 
final rejection by the Examiner and the decision of 
the Board of Appeals affirming the Examiner. 

The Assistant Clerk: Mark that. 
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The Court: That may he admitted. No objection? 
Mr. Cochran: No objection. 

(Certified copy of Smith application, rejection, 
i and decision of Board of Appeals, was marked 
i Plaintiff’s Exhibit 1 and received in evidence.) 

By Mr. Forward: 

Q. Mr. Smith, will you give your full name and 
24 vour occupation and your present employer? A. 

Reading Barlow Smith; occupation, engineer in 
development department, Sinclair Refining Company. 

Q. Mr. Smith, what has been your technical education? 
A. Bachelor of Science degree in chemical engineering from 
Bucknell University; graduate work at Massachusetts In¬ 
stitute of Technology. 

Q. Would you give just a general description of the 
nature of your work and also tell us how long you have 
been employed in that capacity? 

The Court: Will you not talk a little more 
loudly, please? 

The Witness: Yes. I have been employed by 
Sinclair for about 13 years. The nature of the work 
1 is development of oil refining processes involving 
cracking and other distillation units. 

Bv Mr. Forward: 

Q. Has your work involved your becoming familiar with 
the cracking processes as practiced by the Sinclair Refin¬ 
ing Company and by its competitors to any extent? A. It 
has. I am familiar with the Sinclair cracking processes, 
and as much as I could be from what I read in the litera¬ 
ture of my competitors’ processes. 

Q. Mr. Smith, you are the applicant named in the appli¬ 
cation involved in this case? A. I am. 
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Q. Would you give a rather brief general division of the 
types of oil cracking processes that have been used e 2 :ten- 
sively in the industry? A. These can be divided into tfcree 
groups that have been extensively used. The first 
25 group is the bulk pressure distillation character¬ 
ized by the Burton still; the second group is the 
tube and tank process characterized by Dubbs, Cross, 
Holmes, Manley; and the third is the high-pressure coil 
cracker, of which Winkler-Koch is the outstanding exam- 
ple. There are other processes, such as catalytic cracking, 
low-pressure vapor phase, which have been used to a much 
lesser degree than the three general types. 

Q. Now, confining your answer to those three main, 
broad classifications, would you give a very short and brief 
description of the outstanding and distinguishing charac¬ 
teristics of each type, each of those three types of process? 
A. The bulk pressure distillation: the oil is distilled in bulk 
under pressure at a very slow rate. In the neighborhood 
of 2% per hour of the oil is distilled. 

In the tube and tank type processes the oil is heated lpore 
rapidly than in the bulk pressure distillation units. 


Bv the Court: 


the 

ap- 


Q. You refer to bulk pressure units. You mean that 
oil is placed in a big tank or vat, and heat is directly 
plied? A. That is right. 

Q. And the second type of process which you mentiojn is 
a combination of the bulk and the tube and tank processes? 
A. No, sir, it is hardly a combination of both. The oil 
goes through a tube where the tube is heated, and then 
from the tube it goes to a tank that is maintained under 
pressure. 

Q. After the process is over, that is, after the heating 
process is over? A. After the heating process is over, land 
then from the tank—after the tank the pressure is 
26 reduced, but the tank is where the main cracking 
or most of the cracking takes place. 
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By Mr. Forward: 

Q. Is the tank conventionally heated or unheated? A, 
Unheated tank. 

Q. But the cracking goes on there by virtne of residnal 
heat picked up in the coil in the tube and tank process? 
A. Yes. And in the high-pressure coil cracker the oil is 
heated still more rapidly than in the tube and tank proc¬ 
esses. The coil can be divided into more or less two parts. 
In the first part the oil is heated to temperature, and then 
it is maintained at that temperature in the remaining part 
of the coil, known generally as the soaking section, and 
most of the cracking takes place in this soaking section of 
the coil. The heating part of the coil is heated more rap¬ 
idly than the soaking section. After the oil leaves the coil 
—soaking section—the pressure is reduced, and it goes to 
a tank where the further separation takes place. No fur¬ 
ther cracking takes place after reduction of pressure. 

Q. In the conventional high-pressure coil type system 
you mentioned that the first section was heated more rap¬ 
idly than the later or soaking section of the coil. How is 
that conventionally accomplished? A. In most cases the 
more rapid heating is accomplished in the radiant section 
of the furnace. The tubes are located in the radiant sec¬ 
tion of the furnace, while the soaking coil is generally 
located in the convection section of the furnace where the 
tubes are shielded from radiant heat. In some cases there 
may be two heaters, and one heater is fired more rapidly 
than the other. 

27 Q. In the tube and tank type process is the coil 

conventionally shielded or unshielded? A. It is 
conventionally shielded in the tube and tank. 

Q. I should like to have you refer briefly to this book, 
I hand you a copy of the Handbook of Petroleum, Asphalt 
and Natural Gas, by Cross, which is I believe a recognized 
authority in oil cracking, is it not? A. It is. 


Mr. Forward: I think Mr. Cochran will agree to 
that, because it has been used tfy the Patent Office 
a great deal. 

By Mr. Forward: 

Q. I should like to have you refer to pages 332 and ^33, 
and ask you if that is a conventional illustration of the 
Dubbs embodiment of the tube and tank process as ii; is 
conventionally used. A. It is. 

Q. Would you point out just where the tube and tank 
are and the location of the coil in the furnace with respect 
to the firebox; that is, the fire, as you say; that is, whether 
it is shielded or not, and how the shielding is accomplished? 
A. Yes. This is the fire on this side where the furnace is 
heated (indicating). This is the bridge wall where the 
tubes are located away from the fire. The flue gases come 
over the bridge wall and pass down over the tubes. CjChe 
oil comes in through this pipe, passes through these cc|ils, 
then to this tank (indicating). 

Q. Would you mark on this photostat copy of that draw¬ 
ing the coil and the chamber? Mark the coil in blue, “A”. 

A. Just show an arrow to it? 

28 Q. That is right. And the chamber “B”, because 

the record does not very well indicate what you 
mean by “this coil” and “this tank.” A. “Coil A” imd 
“Tank B” (marking drawing). 

Q. Now will you refer to pages 322, 324, and 325 of that 
handbook, and I will ask you if that is a conventional illus¬ 
tration of the standard Cross process, and in particular, 
if you feel that it is, I should like to have you describe 
the cracking part of the system; that is, the tube and the 
tank in that process. A. This is a Cross process. The oil 
comes in through line 23 it’s marked on the drawing, 
through the upper tube bank. 
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By the Court: 

Q. Line 23. I see it. A. Then it crosses over from the 
upper tube bank down to the lower tube bank marked 4. 
The upper one is marked 3. 

Q. You say the first is 23? A. Yes. 23 is the line com¬ 
ing here (indicating). 

Q. Now, where does that go? 23 comes down to where? 
A. Through the tube bank; it’s marked 3. The coil, the 
circle is. 


The Court: I see. 

Mr. Forward: This is the chamber (indicating). 

The Witness: And then from the coils 4 it goes 
into this tank marked 9, and the oil is heated in the 
coils and passes from the coils to the tank where the 
majority of the cracking takes place. 

By the Court: 

29 Q. The coils being 3 and 4? A. Yes, sir. 

Q. And 5 being the heating arrangement? A. 

Yes, sir. 


The Court: I see. 

By Mr. Forward: 

Q. Will you indicate whether or not that coil is shielded, 
and if so how it is accomplished? A. The furnace is fired 
at a point marked 5. Above this marking you can see a 
shield between the fire and the tubes. 

By the Court: 

Q. You are referring to that vaultlike structure there? 
A. Yes, sir. 


I 


By Mr. Forward: 
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Q. You call it perhaps an arch? A. An arch. 

Q. Fire brick arch? A. Yes. 

Q. X should like to have you refer to Behimer pateht 
1,883,850 and tell me whether or not that is a conventional 
illustration of the— 

The Court (interposing): Now, is this being 
offered? 

Mr. Forward: Eventually I want to offer all three 
of those as one, as illustrative of the tube and tank. 
The Witness: This is. 

Mr. Forward: Did I finish the question? 

(The pending question, as above recorded, was 
read by the shorthand reporter.) 

By Mr. Forward: 

Q. (Continuing) —of the Holmes Manley tube 
30 and tank process? A. It is. 

Q. Would you make a similar explanation with 
respect to that process, referring particularly to the draw¬ 
ing, the way you have just done with respect to the Cross 
and the Dubbs processes? A. The charge stock is pumped 
through the coils from line 7 on the drawing. 

By the Court: 

Q. Yes. A. It passes through coil 1 where it is heated. 
The firing takes place from 3, and the arch 5 shields the 
tubes from the fire. The oil passes— 

Q. (Interposing) Those vents 6 are where the gases get 
up around the tubes? A. Yes. The oil leaves the heater 
through line 9 to the soaking drum or tank marked 11-a. 
It is this drum 11-a where the majority of the cracking 
takes place. This drum is maintained under the pressure 
of the coil. 
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By Mr. Forward: 

Q. Is that coil also shielded in that system? A. It is. 

Q. What is the shield? What serves as the shield in 
that case? A. Marked here 5. 

Q. Baffle 5? A. Baffle 5. 

Mr. Forward: This is the shield (indicating). 

The Court: Yes, I know that, and I asked him 
31 also whether or not 6 indicates vents by which the 

gases formed in the fire reach the oil, reach the 
tubes. 

Mr. Forward: That is, that is to protect them 
from a large amount of radiant heat, permitting 
some of the gases to go through and heat by con¬ 
vection. 

I should like to offer in evidence, as Plaintiff’s 
Exhibit 2, a photostatic copy of pages 332 and 333 
of the Cross Handbook to which the witness has just 
referred and which show the typical Dubbs process; 
and as Plaintiff’s Exhibit 3, a photostatic copy of 
pages 322, 324, and 325 of the same Cross Hand¬ 
book, to which the witness has just referred and 
which show the typical Cross tube and tank installa¬ 
tion; and I should like to offer as Plaintiff’s Exhibit 
4 the Behimer patent 1,883,850, which illustrates the 
conventional Holmes Manley type of process. 

The Court: This is all addressed to the state of 
the prior art? 

Mr. Forward: That is correct. What I am at¬ 
tempting to do here is build up to the fact that when 
you talk about “rapid” you may mean almost any¬ 
thing, because here is this 0. Behimer application 
that even talks about its being rapid. So that a 
mere statement in the prior art that something is 
done rapidly is no disclosure of this unusual and 


critical and surprising thing that no one ever 
thought of before, because it falls in that class of 
cases like the Mineral Separation case where the 
degree goes to a point where you have, all ofj a 
sudden, a brand new function that appears. 

By Mr. Forward: 

Q. I show you a drawing which does not purport to be 
much more than a flow diagram, and ask you what type 
of cracking process that represents, if you know. 
32 A. That is the high-pressure coil type of process 
that is typified by Winkler-Koch. 

Q. The Sinclair Refining Company has installed and 
operated a still of this character, with which you have 
direct contact? A. The Sinclair Refining Company has 
such a still and operated it, and I have had contact wit 

Mr. Forward: I think it will help a lot; I have 
some smaller ones of these which I can hand 
Court (referring to drawings). 

(A drawing was placed on a blackboard.) 

Mr. Fisher: Can your Honor see that from 
you sit? 

The Court: When he comes to point and use it 
I will get down from the stand. 

Mr. Forward: Your Honor, this is a smaller one, 
of that (handing a drawing to the Court). 

By Mr. Forward: 

Q. Mr. Smith, would you give a brief description of 
operation of the cracking portion of that process, of 
process illustrated in that flow diagram? We shall 
be interested in the fractionating equipment. A. The 
is pumped to the heater through line 7-c. 
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By the Court: 

Q. I have not found that. A. That is down at the bottom. 

Q. I see. A. In through this preheater section labeled 
“bank 1.” It leaves the preheater section and goes 
through— 

33 Q. The second bank? A. The second bank. Then 

through the third bank or roof tubes; then from 
the roof tubes it goes through the fourth bank and fifth 
bank, which are the soaking section. This is the section 
of the furnace—that is the fourth and fifth banks—where 
the cracking takes place, most of the cracking, while the 
other parts of the furnace are bringing the oil up to tem¬ 
perature for it. 

It leaves the fifth bank, and the pressure is released at 
valve 10, flows from there to this separator drum marked 
ll-a; I guess that would be a good nomenclature for that. 
There are several others here. There is substantially no 
cracking that takes place in the drum. The temperature is 
reduced, and the pressure is reduced in the drum. 

By Mr. Forward: 

Q. Which are the sections in which the heating is rapid 
in this arrangement? A. The heating is rapid in the sec¬ 
ond and third banks. The temperature is raised from 665 
degrees to 911 degrees in those banks. 

Q. Which are the sections in which the— 

By the Court: 

Q. (Interposing) Nine hundred and twenty-two degrees 
when it gets into the cracking bank 4, isn’t it? A. Well, 
that is leaving the first cracking bank. You see, it is enter¬ 
ing the first cracking bank from that 911 point. 

Q. Well, in other words, what I was curious about was 
this: that the highest temperature apparent is 911 degrees; 
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that is when the oil reached the third bank. Then it goes 
down into what you might call the cracking bank, 
34 and the temperature rises there 21 degrees with¬ 
out so much heat being applied as there was in 
the so-called heating hanks. A. That is right, yes, sir. 

Q. What is the explanation of that? A. In these crack¬ 
ing banks, it is only necessary to supply the heat of crack¬ 
ing. It is not necessary to supply any heat to increase the 
temperature of oil. 

Q. But the temperature in the cracking bank is 21 c e- 
grees higher than in the so-called heating bank 3 where 
you are applying presumably direct heat. Or 11 degrees 
higher, I mean to say. A. Eleven, yes. 


The Court: It probably hasn’t got a thing to 
with it; undoubtedly hasn’t. 

Mr. Forward: Would it be helpful in clearing t 
up if I ask the witness: 


By Mr. Forward: 

Q. Is the amount of heat required to raise the tempera¬ 
ture all the way from 665 up to 911 more than the amount 
of heat required to raise it only from 911 to 926, at which 
temperature it emerges? A. It most certainly is. 

Q. In one instance you have a large amount of heat re¬ 
quired for a large temperature rise, and in the other in¬ 
stance you have some further heating, but the temperature 
rise is relatively small, and a relatively small amount of 
heat or heating is required to do that. What is the pres¬ 
sure maintained at the coil outlet in conventional Winklqr- 
Koch type operation? A. You say what is the— 
35 Q. The pressure maintained at the coil outlet. 

A. In the neighborhood of 400 pounds. 

Q. What will be the pressure at the coil inlet? Will that 
vary, I presume? A. That will vary with the amount of 
stock fed through the coil; and, for example, if the through- 
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put is small it may be 800 pounds. If it is large it will 
be in the neighborhood of 11 or 12 hundred pounds. 

Q. What makes the pressure higher at the coil inlet? Is 
there anything other than frictional resistance to make the 
pressure higher at the coil inlet? A. No; just the pressure 
drop through the coil. 

Q. Due to frictional resistance? A. Due to the frictional 
resistance. 

Q. In the operation illustrated in the chart the coil inlet 
pressure is given as 1,150 pounds. Is that typical of 
Winkler-Koch operations? A. It is. 

Q. Now I hand you a certified copy of Plaintiff’s Exhibit 
135 in the case of the Texas Company v. Anderson-Prich- 
ard Refining Corporation, which shows or purports to show 
the Winkler-Koch process which was the process charged 
to be an infringement in that case. Does that conform to 
the drawing that you have just described ? A. It does, sir. 

Q. Is it identical except for the legend at the top? A. 
It is. 

The Court: Now, this is an infringement deci¬ 
sion; is that it? 

Mr. Forward: It is, but all I am concerned with 
36 is the description of the defendant’s process, 
which is a Winkler-Koch process. 

The Court: Well, may I ask you, how well does 
that conform with this proceeding here? 

Mr. Forward: The Court’s decision in that case 
contains a rather concise description of the defend¬ 
ant’s Winkler-Koch operation, which is perhaps ap¬ 
pealing to someone other than a technologist, and 
this witness has already practically described the 
Winkler-Koch operation from his own contact with 
the Winkler-Koch still, and there is always the in¬ 
ference in these 4915 actions that the defendant does 
not have the opportunity of direct contact with the 
industry. I merely wanted to supplement— 
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37 


The Court (interposing): Well, may I ask this, 


is 


bu 


as 


to clear it up in my own mind by asking you 
question: Is this the process in issue in this caOe, 
this process that we are now discussing? 

Mr. Forward: The process in issue in this case— 
if you mean the trial at bar—is a very slight modifi¬ 
cation of this Winkler-Koch process, ever so slight, 
and when once we get to this point we will show y 
how slight the transition is. 

The Court: I mean, is the patent issued? 

Mr. Forward: No; that Winkler-Koch process h 
just been a process that has developed. Everybody 
sued, brought suit against it because it was a good 
process. There was no patent issued for this Win¬ 
kler-Koch process. It was just a process that went 
into extensive commercial use by a great many 
people. 

The Court: Then, this process has been ques¬ 
tioned by a number of people who have patents? 

Mr. Forward: That is right. 

The Court: Their view being that this process 
was an infringement on their patents? 

Mr. Forward: That is what I wanted to say, yes. 
The Court: Is there any objection to this,’ ]V{Ir. 
Cochran ? 

Mr. Cochran: I wondered all along how pertinent 
these matters were to the issue here before tjhe 
Court, but at the same time I won’t object to it 
The Court: Well, I understand what coun 
plans, as far as the technology of the case is con¬ 
cerned, is to show the state of the prior art and ni)w 
presumably to show that this is a process, an unp^t- 
ented one, the one we are discussing now,— 

Mr. Forward (interposing): That is correct. 

The Court: —that has been questioned, in tjhe 
sense that it has been viewed in some instances, put 
of which litigation arose, as an infringement 
processes that there were patents issued for. 


sel 
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Mr. Cochran: I won’t object to it. 

Mr. Forward: All right. 

Bv Mr. Forward: 

¥ 

Q. I refer you, Mr. Smith, to the decision of the Circuit 
Court of Appeals for the 10th Circuit in the case of the 
Texas Company v. Anderson-Prichard Refining Corpora¬ 
tion, and on pages 829 to 842 of the Federal Reporter, 122 
Fed. 2d, and particularly to the description of the defend¬ 
ant’s process, starting with the second column on page 834, 
and continuing through to four lines from the bottom on 
the first column on page 836; and I should like to ask you 
whether that is a description of the Winkler-Koch opera¬ 
tion as you know it. A. It is. 

38 Q. I should like to have you refer to the sketch 

appearing on page 835 of this decision, and I 
should like to ask you whether or not that has any relation¬ 
ship to the drawing about which you have been testifying, 
as illustrative of the Winkler-Koch process. A. I would 
say it is the same drawing essentially, as far as the flow 
diagram is concerned, as the one I have been discussing. 
They haven’t shown the heater sketched in, but if you 
observe the heating tubes and visualize the heater around 
those tubes then it would be the same drawing. 

' Q. Would you call it simply a somewhat simplified and 
streamlined drawing, or illustration, of the same process? 
A. I would. 

Mr. Forward: I should like to offer in evidence 
as Plaintiff’s Exhibit 5 a certified copy of this draw¬ 
ing of the Winkler-Koch process, which was offered 
as Plaintiff’s Exhibit 135 in the Anderson-Prichard 
case to which we have referred, and Mr. Cochran 
has kindly stipulated that I may substitute a photo¬ 
static copy for the certified copy, and that is the 
drawing at which you have just— 
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The Court: Just looked. 

Mr. Forward: Yes. Will you mark this as Plain¬ 
tiff’s Exhibit 5? 

(Flow diagram, offered in Anderson-Prichard 
case, was marked Plaintiff’s Exhibit No. 5 and re¬ 
ceived in evidence.) 

39 The Court: Suppose we recess for five minutes 

to give you a chance to straighten out your exhibit 
numbers. 

Mr. Forward: All right. 

(Photostatic copy of pages 332 and 333 of Cross 
Handbook was marked Plaintiff’s Exhibit No. 2 and 
received in evidence.) 

(Photostatic copy of pages 322, 324, and 325 of 
Cross Handbook were marked Plaintiff’s Exhibit 
No. 3 and received in evidence.) 

(0. Behimer patent 1,883,850 was marked Plain¬ 
tiff’s Exhibit No. 4 and received in evidence.) 

(There was a brief, informal recess, at the con¬ 
clusion of which the proceedings were resumed , as 
follows:) 

(The witness resumed the stand.) 

By Mr. Forward: 


Q. Now, in this portion of the decision in the case of the 
Texas Company v. Anderson-Prichard Refining Corpora¬ 
tion which describes the defendant’s operation it also de¬ 
scribes the rate of flow of the oil in the different sections 
of the coil to some extent. Have you examined that to a 
sufficient extent to find out whether or not that gives 3’ , ou 
enough information to calculate approximately the time 
required for the oil to pass through sections 2 and 3, tqbe 
banks 2 and 3 of the furnace? A. I have examined this, 
and there is sufficient information to make such a calcula¬ 
tion. 

Q. Have you made such a calculation? A. I have. 
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Q. And approximately what is the time required for the 
oil to pass through there? A. Two point seven minutes. 

40 By the Court: 

Q. You mean two and seven-tenths minutes? A. Yes, 
two and seven-tenths minutes. 

Mr. Forward: I call your attention to a copy of 
Defendant’s Exhibit 537 in the Anderson-Prichard 
case, and Mr. Cochran will stipulate, I believe, that 
■we may use this photostat in lieu of the certified 
copy, for the purpose of this record. 

Mr. Cochran: Yes. 

By Mr. Forward: 

Q. Does that indicate the time required for the oil to 
pass through sections 2 and 3 of the furnace? A. It does. 

Q. And how does that value compare with the one which 
you independently calculated? A. Very closely. 

Q. How is it indicated on this drawing? A. It is indi¬ 
cated to be 38 seconds in the second bank and 68 seconds 
in the third bank. 

By the Court: 

Q. Now, what does that mean? It means that the oil is 
38 seconds in the bank or takes 38 seconds to go through 
the bank, which I presume is the same thing. What do 
you mean by that? You have a graph here. A. Yes, sir. 

Q. With “120 seconds first bank, 38 seconds second bank, 
68 seconds third bank.” Well, now, will you explain that 
to me with reference to the time element? I haven’t got 
it quite clearly in my mind as to what you mean. In other 
words, to be perfectly frank, I do not understand 

41 this graph. It refers to coil volume in cubic feet, 
and then we go into a discussion of the time ele¬ 
ment, 68 seconds. I do not understand the relationship. 
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By Mr. Forward: 

Q. Will you try to explain the relationship of 
graph? 

By the Court: 

Q. Will you explain the graph to me with reference] to 
this process? A. Yes, sir. This (indicating), the 
curve, plots temperature versus the time that an 
of oil starts at the beginning of the heater and 
throughout the full length of the heater. In other 
the summation of this time is a time that the oil 
require to pass through the full length of the heater. 

I am sorry. I didn’t state that just correctly. The 
is temperature versus the number of tubes, the tube 
ber here. 

In other words, the temperature at tube 50 is 625 
approximately, and the temperature at tube No. 100 
be 750 degrees; and leaving the heater or tube 220, 
degrees. 

By Mr. Forward: 

Q. Aren’t you referring to the time instead of to i(he 
temperature—to the tube chart—when you give those 
values? A. Well, the plot is the tube number. The tine 
has been calculated between those, but the plot is on the 
tube number. 

Q. Are there not two curves illustrated on that draw¬ 
ing? A. There are. 

Q. Does not one of those relate to tube length and the 
other to time—I should say, to tube number and the other 
to time, both being plotted against temperature? 
42 A. That is correct. 

Q. Which one is the one that refers to tujbe 
length or tube number? A. The top curve is temperature 
versus tube length. 





Q. And the second curve is just a matter of time in 
seconds, is it not? A. It is. 

Q. And that is marked in seconds per bank? The ab¬ 
scissa is actually marked in seconds per bank rather than 
in tube numbers for that, is it not? Is not this line (indi¬ 
cating), this horizontal line just below the time curve, the 
abscissa for the time curve? A. It is. 

Q. And from that abscissa how long would be the time 
required to go through the second bank and the entire third 
bank? A. This curve shows 38 seconds through the second 
bank and 68 plus 49 seconds through the third bank. 

Q. And the total value of that number of seconds is how 
many minutes, approximately? A. Two and seven-tenths 
minutes. 

43 By Mr. Forward: 

Q. Why is there a difference between the curve based 
on time and the curve based on the coil volume? Why are 
they not the same? A. The oil expands as it goes through 
the heater, and therefore the time is longer when the oil 
is cold than it is when it is hot. 

Q. The time you have given as 2.7 minutes, then, is the 
time required for the oil to travel through tube bank No. 2 
and tube bank No. 3; is that correct? A. It is. 

Q. In this type of operation that we have been discus¬ 
sing, illustrated by this chart of the Winkler-Koch process, 
when you have a coil outlet pressure of 400 pounds and 
a coil inlet pressure of 1,150 pounds, approximately what 
would be the pressure at the time it came out of tube bank 
No. 3? A. Approximately 900 pounds. 

Q. I refer you to a copy of Plaintiff’s Exhibit 136 in 
the case of Texas Co. v. Anderson-Prichard and ask you 
if that gives you any indication of the pressure change 
through the coil or the pressure at various points in the 
coil. A. It does. 

Q. Where is that illustrated? A. That is illustrated in 
the curve marked ‘ 4 Pressure.” 
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Q. What would be the pressure, approximately, at the 
outlet of bank 3? A. Eight hundred and eighty pounds. 

Mr. Forward: I would like to offer in evidence 
as Plaintiff’s Exhibit No. 6, as a matter of conven¬ 
ience, a photostatic copy of the Federal Reporter 

report in the suit of the Texas Company against 
44 the Anderson-Prichard Company in the Circuit 

Court of Appeals for the Tenth Circuit. The cita¬ 
tion is 122 Fed. (2nd) 829. 

(Photostatic copy of Federal Reporter relating to 
Texas Co. against Anderson-Prichard Co. was 
marked Plaintiff’s Exhibit No. 6 and received in 
evidence.) 

As Plaintiff’s Exhibit 7 I offer in evidence a pho- 
static copy of the Federal Supplement, pages |347 
to 354, Volume 32, which is the report on the same 
case in the District Court. I mention that and would 
like to offer both, because the Court of Appeals’ 
report has not identified this as the Winkler-Koch 
operation at all, whereas the District Court decision 
goes into great detail about it. They both agree in 
the final outcome. It was an affirmance. 

(Photostatic copy of Federal Supplement, pages 
347 to 354, was marked Plaintiff’s Exhibit No. 7 and 
received in evidence.) 

I should like to offer as Plaintiff’s Exhibit 8 a 
certified copy of Defendant’s Exhibit 537 in the 
Anderson-Prichard case; and it has been stipulated 
that a photostatic copy may be substituted for the 
certified copy. 

(Photostatic copy of Defendant’s Exhibit 537 in 
Anderson-Prichard case was marked Plaintiff’s Ex¬ 
hibit No. 8 and received in evidence.) 

As Plaintiff’s Exhibit 9 I offer a similar phbto- 
static copy of Plaintiff’s Exhibit 136 in that case. 


(Photostatic copy of Plaintiff’s Exhibit 136 in 
Anderson-Prichard case was marked Plaintiff’s Ex¬ 
hibit No. 9 and received in evidence.) 

I should like to call to the Court’s attention 
that was it Behimer patent, which has been offered 
as Plaintiff’s Exhibit 4, which is the patent in¬ 
volved in the Anderson-Prichard case which it was 
charged was infringed by the Winkler-Koch process. 

I should also like to offer as Plaintiff’s Exhibit 10 
a copy of the Howard and Loomis patent, No. 1,869,- 
337, and as Plaintiff’s Exhibit 11 a copy of Dubbs 
patent 1,392,629. I should like to call the Court’s 
attention to the fact that the Howard and Loomis 
patent to which I have just referred is the property 
of the Gasoline Products Company and was the sub¬ 
ject of a patent suit in •which this Winkler-Koch 
type of process using rapid and mild heating was 
charged to be an infringement. That case is re¬ 
ported in 86 Fed. (2d) 552. The suit was against 
the owner and operator of the Winkler-Koch still. 

(Copy of Howard and Loomis patent 1,869,337 was 
marked Plaintiff’s Exhibit No. 10 and received in 
evidence.) 

(Copy of Dubbs patent 1,392,629 was marked 
Plaintiff’s Exhibit No. 11 and received in evidence.) 

I also offer in evidence as Plaintiff’s Exhibit 12 
a copy of Donnelly patent No. 1,712,789. 

(Copy of Donnelly patent No. 1,712,789 was 
marked Plaintiff’s Exhibit No. 12 and received in 
evidence.) 

I should like also to call attention to the fact that 
Dubbs patent 1,392,629, which has been offered as 
Plaintiff’s Exhibit No. 11, was the subject matter 
of a suit by the Universal Oil Products Company 
against the Globe Refining Company, another oper¬ 
ator of the Winkler-Koch type of still. That case 


35 


is reported in 40 Federal Supplement, 575. The 

46 District Court dismissed the complaint, and in 
that case the appeal is still pending. 

The purpose of this is to bring to the court’s at¬ 
tention the fact that this coil cracking process with 
relatively rapid heating in the first part and rela¬ 
tively mild heating in the second part, was the sub¬ 
ject of very extensive patent litigation, because it 
began to be too much of a competitor, and they just 
swarmed all over operator of that type of still with 
patent suits. 

The Donnelly patent which I offered in evidence 
as Plaintiff’s Exhibit 12 was also the subject of 
litigation in the Western District of Louisiana. That 
case, Donnelly Process Corp. v. Oil Refineries Inc., 
Equity No. 601, pended for some five years. The 
suit was filed in 1934, and the case was finally dis¬ 
missed, after a lot of harassing tactics. But in all 
of those four suits the question of infringement in- 

variablv turned on the condition of the oil inside of 
•> 

the heating coil. 

By Mr. Forward: 

Q. Mr. Smith, in 1936 did you have occasion to make an 
extended investigation of the condition of the oil in these 
high-pressure coil types of cracking processes? A. I did. 
My employer was interested in knowing just what was go¬ 
ing on. He wanted the facts of the matter, and I par¬ 
ticipated in that investigation and investigated the condi¬ 
tion of the oil in various cracking processes. 

Q. Were you given any understanding as to why your 
employer was so much interested in investigating the con¬ 
dition of the oil within the coil of that type of still? A. I 
understood there was considerable litigation, and he wanted 
to know just where he stood in the matter. 

47 Q. I hand you a drawing which I shall ask the 
reporter to mark “Plaintiff’s Exhibit 13,” and 

ask vou to tell me what that shows. 

w 
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(A drawing Landed to the reporter was marked 
i Plaintiff’s Exhibit No. 13 for identification.) 

A. This is a diagram of the apparatus we built for de¬ 
termining the condition of the oil in a cracking coil. 

Q. Will you give just a general description of that ap¬ 
paratus from the drawing? A. The object of this ap¬ 
paratus was to subject the feed stock in the cracking coil 
to various times, pressures, and temperatures, and ob¬ 
serve the phase condition and volume. 

Q. How did you observe it? A. The apparatus was so 
constructed that the sample was contained in a glass tube 
and was heated by means of a heater with a window so 
that we could see the phase condition as well as measure 
what we saw. 

Q. Did you see it throughout the heating? I would like 
a little more detailed description of where the sample was 
confined. A. The sample was confined in the upper part 
of this tube that is marked at the top “Pyrex Reaction 
Tube.” It was held there by means of a sealing medium 
of liquid metal, used similarly to the way in which mercury 
is used in laboratory experiments. Pressure was imposed 
on the sample by means of this ram pump indicated with 
the crank, and the pressure was measured. 

Q. Will you mark that ram pump with the letter “A”? 

(The witness marked the drawing as requested.) 

48 Q. Where did you read the pressure that was 

applied? A. On the pressure gauge. 

Q. Mark that “B”. A. It is marked “B”. 

Q. How was the sample heated? A. The sample was 
heated by means of an electric furnace marked “C”. This 
furnace is constructed with wire heating coils. 


The Court: Four amperes each? 
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The Witness: That is correct, sir. Heat fro 
the electrical furnace was transmitted to the sam 
tube. This furnace, as before stated, had a gl^-i 
window in front so that we could always observe 
full length of the sample. 
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Bv Mr. Forward: 


Q. How did you control the heat? A. By means ojf a 
rheostat which governed the amount of electricity through 
the coils. 

Q. What was the relationship of the heating capacity of 
the furnace to that sample? A. It was extremely large, 
and we could obtain almost any rate of heating we desired, 
much more than any other apparatus that I know of. 

Q. Would you please describe the carrying out of pne 
test in that apparatus after you had the sample in p^ace 
in the tube? A. After the sample has been placed in the 
tube, pressure is maintained by means of the ram pump. 
The electrical current is turned on and the temperature is 
read by means of a thermocouple that goes up 
49 through the open end of the tube and is directly 
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in the sample. If we desired a test where 
was rapid we would turn the rheostat so 
had the maximum amount of heating, and then 
would read the temperature of the sample and the p 
sure and the time from the beginning of the run and,| 
means of a cathetometer, would measure the level of 
oil in the sample, and if there was a phase separation or 
two phases we would measure the level between the liquid 
and the vapor phase at any time throughout the run. | 

Q. You heated a sample of gas-oil typical of the charge 
stock used commercially in Winkler-Koch type stills? 

Yes. 

Q. And -when you heated it at a rate such as encountered 
in the ordinary commercial operation of those stills, w 
did you find to occur ? A. At a certain point in these r 
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a small bubble of vapor would first show above the sample, 
and the vapor would gradually increase until approximately 
90 percent of the total sample volume would be vapor; 
but there would still be 5 to 10 percent liquid that would 
remain throughout the run and would never disappear, re¬ 
gardless of the conditions. 

Q. And would that condition prevail even though the 
pressure applied to the sample exceeded the critical pres¬ 
sure on that sample? A. It would. 

Q. Did you make any other discoveries in the course of 
making these tests? A. I did. 

Q. Will you please tell us what they were? A. I was 
curious to see what effect there would be upon the 
50 sample if I started by subjecting it to the critical 
temperature almost instantaneously. Of course 
we cannot do that completely, but I cut it down to the very 
minimum; and, when I reduced the heating up time down 
to a minute or two minutes, when I reached the critical 
temperature, instead of a small bubble of vapor showing, 
the sample instantaneously changed from the liquid to the 
vapor phase and remained in the vapor phase. The liquid 
never appeared again during the run. 

Q. It never reappeared even though you maintained the 
temperature for a period of time long enough to do a large 
amount of cracking? A. That is correct. 

Q. More than in any commercial cracking process? A. 
That is correct. 

Q. Did you run a series of these tests on any one oil 
sample? A. Yes; I did; approximately 200 on one sample 
that I know of. 

Q. I hand you four sheets which have a legend in the 
upper right-hand corner, “Run 1,” “Run 2,” “Run 3,” and 
“Run 4.” I will ask you if you know what those are and, if 
you do, will you please tell us? A. These are the plots of 
the results of test runs. Each run was plotted against 
time and temperature. Run 1 shows that when the time, 
from 650 degrees to 940 degrees, was about a minute and 
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a quarter, complete vaporization occurred at 945 degrees. 
The dotted line indicates the total volume; and no liquid 
volume is shown there; and you will observe that no liquid 
ever appeared again in that run, although the run w^.s 
continued for ten minutes. 

51 Q. What is the relationship of the ten minutes 
taken at that temperature to anything that you 

would encounter in the Winkler-Koch type of operation? 
A. That is extremely long. In the Winkler-Koch type qf 
operation, from the time the oil enters and leaves the heater 
is generally about six minutes. 

Q. Clear through the entire high-pressure coil? A. That 
is right. Run No. 2 is similar to Run No. 1. It shows tie 
same phenomena were observed when the heating time, 
between 650 and 940 degrees, was two minutes. 

Run 3 shows the time between 650 degrees and 940 de¬ 
grees as about four and one-half minutes, and it shows 
that instead of the sample vaporizing completely it spli t 
into two phases, with the liquid phase always remaining 
throughout the ten-minute run. 

Run 4 is similar to Run 3. The time, to 940 degrees, 
was about 6 minutes, and this also vaporized and showed 
separation between liquid and vapor with the liquid aj- 
ways remaining and never disappearing throughout thb 
run. 

Q. Did this sudden and complete vaporization that yo u 
found to occur in this run with a very high initial heating 
rate, together with the fact that no liquid tar ever formed 
after the vaporization, even though you had a continued 
cracking, involve any departure from the generally ac¬ 
cepted theory of cracking as of that time? A. It certainly 
did. We were making these studies, and the accepted theory 
was that the more you cracked the more you would be 
inclined to be in the vapor phase. But here we had liquid 
tar. When we went to the short time and had ifc 

52 completely in the vapor phase we had to chang^ 
our theories, because prior to that time we al¬ 
ways had tar. In this experiment we had no liquid phasd 
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Q. And no tar was discernible at any time? A. No tar 
was discernible at any time. 

The Court: In this phase of the experiment which 
you first mentioned, referring, now, to the pyrex 
tubes and the heat applied by electrical heating ele¬ 
ments, you said you had liquid remaining and about 
90 percent vaporization? 

The Witness: That is what we generally found. 

The Court: That was your first experiment be¬ 
fore you went to the process of applying still 
greater heat and applying it as instantaneously as 
you possibly could, until you got entire vaporization, 
as I understood your testimony? 

The Witness: Yes, sir. 

The Court: Having in mind this first experiment 
which you testified to, where you had 5 to 10 per¬ 
cent of liquid remaining, that is oil remaining in 
this pyrex tube on the first application of the elec¬ 
trical heat, was there anything in the nature of a 
coal tar product remaining in the liquid? 

The Witness: Yes, sir. 

The Court: So that your theory was that the 
quicker the vaporization by the application of higher 
instantaneous heat, the more this difficulty was ob¬ 
viated; is that it? 

The Witness: Yes, sir. You see, in all cracking 
processes this tar always showed up, and we ac¬ 
cepted it as being there. We tried to reduce it, but 

no one had ever eliminated it before. 

53 The Court: I just wanted to make sure what 

your testimony was in that respect. 

Mr. Forward: I would like to offer in evidence 
as Plaintiff’s Exhibit 13 a drawing of the test ap¬ 
paratus which has been identified. 

(Drawing of apparatus heretofore marked for 
identification as Plaintiff’s Exhibit 13 was received 
in evidence.) 



I would like to offer as Plaintiff’s Exhibit 14 tfie 
curves for Run No. 1 on the test apparatus. 

(Curves for Run No. 1 marked Plaintiff’s Exhibit 
No. 14 and received in evidence.) 

I should like to offer in evidence as Plaintiffs 
Exhibit No. 15 the curves for Run No. 2; as Plain¬ 
tiff’s Exhibit No. 16 the curves for Run No. 3, and 
as Plaintiff’s Exhibit No. 17 the curves for Run 
No. 4. 

(Charts showing curves for Runs Nos. 2, 3 and 
4 were respectively marked Plaintiff’s Exhibits ^5, 
16 and 17 and received in evidence.) 

By Mr. Forward: 


Q. These tests were made by you, were they? A. They 


were. 

Q. And you have examined these curves and they ac¬ 
curately reproduce the results as you found them? A. 
They do. 

Q. Did you notice as you varied the rate of heating 
whether there was any change in the temperature at which 
the point of vaporization first became apparent? A. I did. 
When the heating time was low this temperature was about 
945 degrees. When the heating time was longer 
54 the initial vaporization started about at 915 de¬ 
grees. 

Q. I hand you a sheet entitled “Initial Vaporization 
Point from PVT Data” and will ask you to explain what 
that shows. A. This table shows the initial vaporization 
temperature with respect to the heating time. PVT means 
the relationship of Pressure, Volume, and Temperature. 

Q. Would it be a correct statement to say that the^e 
temperatures in this column on the right-hand side ai^e 
the temperatures at which point vaporization first occurred 
in these tests shown on Exhibits 14 to 17? A. That is 
right. 
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The Court: The temperatures in the Pyrex tube 
in the experiments to which the witness has testified? 

Mr. Forward: That is right. 

By Mr. Forward: 

Q. Do you have any record of the nature and character 
of the oil on which these tests were made? A. I have. 

Q. I hand you a table and ask you if you know what it 
is and if that will give us any information concerning the 
character of the oil used in these tests, if it has any rela¬ 
tionship at all. A. Yes. The characterizations are shown 
by the title. Sample No. 9324-50 is the sample of oil that 
was used in these experiments, and the characteristics are 
given, the gravity in degrees API 26.3°, and 10 percent, 
50 percent, and 80 percent distillation points are also re¬ 
corded here. 

55 The Court: You are using terminology that I 

am hardly familiar with. I am not familiar with 
oils to that extent. Take the category after the 
title B/Stream, degrees API, distillations—what 
does that mean? 

The Witness: That is the distillate overhead. 

The Court: What does that mean? 

The Witness: When we have a still we distil the 
gasoline over from a body of liquid. 

The Court: A body of oil? 

The Witness: Yes, sir. In other words, an ex¬ 
ample of that would be a tea-kettle, where the steam 
comes out of the mouth of the tea-kettle. 

The Court: What are these other symbols (in¬ 
dicating) ? 

The Witness: No. 2 tower side stream? 

The Court: Yes. That refers to the flow diagram? 

The Witness: Yes, sir. (Witness points to flow 
diagram.) 
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By Mr. Forward: 

Q. Would it be correct to say that so far as the test 
work on your experimental cracking apparatus is con¬ 
cerned, the only data in that table that are material would 
be the figures at the bottom for heater feed? A. That is 
correct. 

The Court: I was merely curious as to what these 
terms meant. I did not want to have this memoran¬ 
dum, so to speak, of experiments placed in evidence 
and then have the court curious as to what the 


terminology meant, even though the witness wtas 
only referring to the sample marked X. 


Bv Mr. Forward: 


Q. This sample 9324^50 was taken from male- 
rial that actually went to the heater? A. Yes, str. 


The Court: Do I understand that that was the 
sample that was used in this pyrex tube? 

The Witness: Yes, sir. 

The Court: I hope you will both pardon me for 
asking these questions. 

Mr. Cochran: It is not any clearer to me than 
it is to you, your Honor, I know. 

By Mr. Forward: 

Q. This table refers to still No. 611, and all of these 
charts refer to characterizations of cracking still heater 
feed under cracking conditions, 611, still heater feed sam¬ 
ple 9324-50. What is Still 611 ? A. Still 611 is the number 
of the Sinclair Refining Company’s cracking still from 
which the sample was taken. This still, known as one of 
our 600 series type, is very similar to a Winkler-Koch still. 
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The Court: I am afraid I am still confused. I 
understood you were testifying with reference to a 
series of experiments as a result of which you came 
upon this new process which you claim is invention, 
and that that was arrived at by experiments with 
reference to this pyrex tube and the application of 
electrical heat to it. Now you are talking about 
Still No. 611 which has not appeared in the pic¬ 
ture up to now. 

Mr. Forward: Perhaps I can clarify that by one 
or two more questions. 

By Mr. Forward: 

¥ 

Q. Mr. Smith, when you undertook to carry out 
57 the tests on this particular apparatus that you 

designed, in what type of still was it that you 
were particularly interested in investigating the oil con¬ 
dition within the coil? A. Our 600 series type still, which 
is very similar to a Winkler-Koch still. 

The Court: Then he is now proceeding from the 
theoretical, experimental stage, so to speak, and 
proceeding with his experiment on a still used by 
the Sinclair people. In other words, he is coming 
out of the Pyrex tube stage of the experiment and 
now using a still? 

Mr. Forward: No, sir. I am afraid I am mis¬ 
leading you. The still operation he is talking about 
is on still 611, an operation which was being car¬ 
ried out commercially by the Sinclair Refining Com¬ 
pany. They were interested in investigating the 
condition within the coil of that type of still because 
of all this litigation turning on that point, and natu¬ 
rally the kind of oil that they wanted to investigate 
was not some oil in a tank. They did not take a 
sample from a tank out in the field. They went 
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right to one of their 600 type commercial stills, and 
they just happened to select still 611 as an examp 
and they took their sample right from the heatjer 
feed, because that was the material that was going 
into the coil, so that if they ran tests in their Pyrex 
tube apparatus on that particular oil they would be 
reproducing the conditions within that coil if they 
so ran their test. 

The Court: Now I understand the situation to be 
that when they came to the point of making the ex¬ 
periments, came to the necessity of selecting the oil 
they were to experiment with on this apparatus Re¬ 
vised by Mr. Smith they went to one of the co}n 

mercial stills and picked out an oil that was beijig 
58 processed and commercially used? 

Mr. Forward: That is right, sir. 

I should like to offer in evidence the sheet en¬ 
titled “Initial Vaporization Point From PVT Data, ” 
as Plaintiff’s Exhibit No. 18. 

(Sheet entitled “Initial Vaporization Point frdm 
PVT Data” was marked Plaintiff’s Exhibit No. 18 
and received in evidence.) 

I should also like to offer as Plaintiff’s Exhibit 
No. 19 the second sheet referring to No. 611 Stjill 
operating data. 

(Second sheet relating to data on still No. 6^.1 
was marked Plaintiff’s Exhibit No. 19 and received 
in evidence.) 

By Mr. Forward: 

Q. I wish you would look at Howard and Loomis patent 
1,869,337, and tell us whether or not the apparatus and 
process there disclosed are at all similar to your process. 
A. The process there is not similar to the process that 
we are speaking of. 

Q. What are the general characteristics of the proceiss 
of the Howard and Loomis patent? A. The general ch£,r- 
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acteristics are that the oil is heated and cracked in the 
liquid phase. In order not to form coke they heat it 
mildly between 725 and 800 degrees, 800 degrees being 
about top temperature. But the patent suggests heating 
it rapidly between 500 and 725 degrees. 

1 Q. First of all, I would like to ask you whether this 
maximum temperature of 800 degrees they talk about is 
any place near the critical temperature? A. No. It 
is about 150 degrees lower than the critical 

59 temperature. 

Q. These degrees you are referring to are 
Fahrenheit degrees? A. That is correct. 

Q. In the process of that patent the oil goes through 
coil 10 and then through coil 15, referring to Figure 1, 
and it is in these coils that the oil is heated and cracked, 
is it not? A. It is; yes, sir. 

Q. The patent refers to heating the oil rapidly, does it 
not? A. It does. 

Q. Does it give you any indication of what it means when 
it uses the word “rapid”? A. Apparently it obviously 
does not mean w’hat I mean by rapid. Taking the data 
that they give here the time is 12 minutes to heat the oil. 

Q. You can determine that 12 minutes from what data? 
A. They give the feed stock at 500 gallons per hour, a 
2-inch diameter coil 800 feet long. 

Q. When you say 12 minutes you are referring to the 
time required for the oil to pass only through coil 10? 
A. That is correct. 

1 Q. In other words, it requires 12 minutes to heat from 
500 degrees to around 725 or 750 degrees Fahrenheit, and 
it uses the vrord “rapid” to describe that kind of heating. 
How would that rate of heating compare with the Winkler- 
Koch type process? A. It would be much slower 

60 than the Winkler-Koch type operation. 

Q. How would it compare with your process? 
A. Extremely slow, compared with ours. 
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Q. I would like to have you refer to Peck patent 1,933,507, 
which has been cited by the Patent Office as showing a 
process similar to yours. Does that patent disclose an 7 
initial heating at any extremely rapid rate and does it 
give you any reason for even trying to heat at a very rapid 
rate, or are its teachings to the contrary? A. The teach¬ 
ings are to the contrary. It states that you can crack 25 
percent of the stock when the temperature of 850 degrees 
is reached and it is still satisfactory. They do state a 
short time, and they crack up to 25 percent. That is net 
what we are talking about as a short time. 

Q. Do I understand you as saying that you may crack 
up to 25 percent or more before you reach the point o|f 
complete vaporization? A. That is correct. 

Q. In accordance with this patent? A. That is correct. 

Q. You certainly would not call that heating at a rate 
so that you reach the critical temperature before you have 
an opportunity to have some substantial conversion? A. 
No, sir. 

Q. When you use the words “substantial conversion ” 
in describing your process, do you use “ substantial ” in a 
strict sense meaning merely an unavoidable trace? A. 
That is correct. 

Q. Is it possible, no matter how rapidly you 
61 heat, to completely avoid decomposition? A. It ip 
not. After all, there is always time, and when 
there is time there is cracking, when a cracking tempera¬ 
ture is applied. So that there will always be a trace olf 
cracking. 

Q. If you said no decomposition prior to vaporization 
you would be defining an operation that could not be at¬ 
tained at all? A. That is correct. 


The Court: Is cracking synonymous with vapori¬ 
zation ? 

Mr. Forward: No, your Honor. Cracking is a 
chemical decomposition. Vaporization is a mens 
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change of phase, like from water to steam. It is 
still HX). It can be condensed back into water. 
Cracking is a chemical decomposition. You start 
with a relatively high molecular weight hydrocarbon 
oil. It has a fairly high boiling temperature. You 
subject it to this heat and pressure and you cause 
a chemical reaction, which is known as cracking or 
conversion. It is a decomposition. You generate 
from that high boiling oil a totally different hydro¬ 
carbon. It is now a smaller molecule which can be 
condensed back into a liquid which is low' boiling 
and is used as gasoline. As a by-product of that 
reaction, the industry' has heretofore regarded it 
as being necessary to have tar formed. In other 
words, the formation of tar has been a by-product 
of that cracking reaction. 

The Court: You do not begin this decomposi¬ 
tion process which you call cracking until you have 
vaporization? In other words, you cannot have 
cracking without vaporization. Am I correct in as¬ 
suming that? 

Mr. Forward: Oh, no, your Honor. 

62 The Court: I -want to clear my mind. Will 

you explain that? 

The Witness: Cracking is the breaking down of 
a heavy oil such as kerosene and making gasoline 
out of it. The temperature can be as low as 700 
degrees Fahrenheit, and at that temperature the oil 
may be liquid but it takes a much longer time to 
crack it than it does at a temperature in the neigh¬ 
borhood of 900 to 950 degrees. In commercial crack¬ 
ing processes the majority of the cracking is accom¬ 
plished at around 900 to 950 degrees; and that is 
w T hat they refer to sometimes as the cracking tem¬ 
perature, although some cracking or decomposition 
has taken place at the very low temperatures, around 
700 degrees. 
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The Court: Decomposition sets in as a result] of 
the application of some outside medium, which pre¬ 
sumably is heat; is that right? 

The Witness: Yes, sir. 

Mr. Forward: But if the pressure applied is 
high enough you can keep it in liquid form even 
though you get the cracking, provided you are not 
above the critical temperature? 

The Witness: That is correct. 

The Court: And by pressure you mean the force 
that is used in putting oil, so to speak, into a doil 
where this process of vaporization and cracking ulti¬ 
mately goes on? 

The Witness: That is correct, sir. 

The Court: So that in order to have cracking jtou 
would have to have pressure plus heat? 

The Witness: No, sir; that is not entirely cor¬ 
rect. You could crack under vacuum, but it would 
hardly be practical. 

The Court: I am talking about the prs 
63 application of it. 

The Witness: The so-called low pressure 
we operate at substantially atmospheric 

By Mr. Forward: 

Q. How does the rate of cracking reaction change with 
temperature, roughly? A. The cracking reaction douK.es 
approximately with every 20 degree change in temperatu re. 

Q. If you raise the temperature 20 degrees you roughly 
double the cracking rate? A. That is correct. 

Q. And if you raise it 20 degrees more you double it 
again or make it four times as great? A. Yes. 

Q. Because of that it is desirable to crack at fairly high 
temperatures so you can have the cracking reaction pro¬ 
ceed quite rapidly? A. That is right. 
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Q. When you refer to the critical temperature to what 
do you refer? A. I refer to the temperature of the oil 
in the tube with just a trace of decomposition- It may be 
slightly different from the original oil, but it is approach¬ 
ing the critical temperature of the original oil that was 
charged through the still. 

Q. I am simply asking for a definition of critical tem¬ 
perature. I think you misunderstood me. A. What is the 
critical temperature? 

64 Q. Yes. A. The critical temperature is the tem¬ 

perature above which liquid will not exist. 

1 Q. That is the definition that is generally applied when 
you are speaking of a single compound, is it not ? A. That 
is correct. 

Q. Does that apply generally where you have a mixture 
df compounds instead of a single compound? A. I would 
say it applies generally, yes. It is commonly accepted. 
There is a slight technical variation, but 1 do not think 
it applies here. 

Q. Did you not just say that in your test work you 
found that even though you got to the critical temperature, 
when you had a slow rate of heating you did not get 
complete vaporization; and your definition of critical tem¬ 
perature was that it could not exist as a liquid at that 
temperature? What I am trying to get at, Mr. Smith, is 
Vour test work that you started out on and by which you 
were duplicating commercial operations, and by using mod¬ 
erately rapid but not sufficiently rapid heating rates you 
got some conversion before you reached the critical tem¬ 
perature, and you then found, according to your testimony, 
as I understand it, that when you reached the critical tem¬ 
perature you did not get complete vaporization. Would 
that test work indicate that the mixture that you have, 
after cracking has taken place to a significant extent, no 
longer obeys the usual laws with respect to critical tem¬ 
perature? A. That is correct. When decomposition has 
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taken place, then this tar formed by decomposition will not 
vaporize, even though you are at the critical temperature 
of your charge stock. That has been known in 

65 the industry for a long time and is a generally 
accepted theory. 

Q. Will you regard to Gard patent 1,914,914 which has 
been cited in the answer in this case? I would like to 
ask you whether or not your process, as defined in ypur 
claims, is shown in that patent? A. No, sir. 

Q. Just what does this patent disclose? A. This patent 
discloses that oil, if cracked at a pressure higher than the 
critical pressure which would prevent, according to their 
statement, vaporization up to the critical temperature, no 
carbon deposit would be formed. The patent makes an 
error in that it says that if the pressure is high enough 
then the oil will vaporize completely at the critical tem¬ 
perature, and disregards the time factor with respect to 
the temperature. 

Q. I refer you to page 1, the second column and the 
last paragraph, and particularly the sentence starting on 
the third line from the bottom of the page and continuing 
over at the top of the next page. This patent at that point 
suggests that it is safe to assume that if your pressure is 
high enough you will get complete vaporization when you 
reach the original critical temperature even though there 
has been cracking. Does your test work confirm that 
assumption, or does it contradict it? A. Our test work 
contradicts this statement. It was generally believed that 
this was the case before this test work was done, but; it 
is entirelv false in view of what we have found out. 

" # l 

Q. I want to ask you one more question. If 

66 it were really true that the phenomena actus,llv 
did occur which he tells you here will occur, a 

thing which he says it is safe to assume will happen, wo aid 
there be any occasion to resort to the extremely rapid 
rate of heating which you employ in your process? A. 
No; there would not. 
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Q. If the facts were as he states them there would be 
no occasion to employ any exceptionally rapid rate of 
heating? A. No. 

Q. Mr. Smith, this patent illustrates an apparatus in 
which there are two coil sections— 

The Court (interposing): May I suggest that it 
is now 12:30, and we will reconvene at 2 o’clock. I 
assume you will be through with the direct examina¬ 
tion shortly. I do not want to rush you. Of course 
I do not assume that you will be through in five or 
ten minutes. 

Mr. Forward: I would say, in about twenty min¬ 
utes, your Honor. 

The Court: I think probably all of us would be 
much better off if we reconvene at 2 o’clock. 

(Whereupon, at 12:30 o’clock p. m., a recess was 
taken until 2 o’clock p. m. of the same day.) 


67 (After recess.) 

(The proceedings were resumed at 2 o’clock p. 
m., at the expiration of the recess.) 

Thereupon READING BARLOW SMITH, the witness 
under examination at the time of taking the recess, re¬ 
sumed the witness stand and was examined and testified 
further as follows: 

Direct Examination (Resumed): 

Mr. Forward: Just before we adjourned I believe 
we were talking about the Gard patent. 

The Court: I think you had finished that. I am 
not quite certain. The reporter will know it. 
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Mr. Forward: I believe there was one more point 
that I wanted to raise with regard to the Gard 
patent. 

The Court: I remember quite vividly, you were 
taking a diagram of the Gard patent, and you were 
asking questions about it, and then I asked vc)u if 
you were going to take up more than ten minutes 
and that if you were we would adjourn. 

Mr. Forward: Yes, sir. 

By Mr. Forward: 

Q. In this Gard patent the drawing illustrates an ar¬ 
rangement in which there are two parts to the furnace, 
and it is very well illustrated, I think, in Figure 5 of the 
patent. The oil enters through heating tubes of relatively 
large diameter; and it goes first through this first section, 
these tubes of large diameter, identified as 211 in Figure 
5, and then goes through a coil made up of smaller thbes 
in the part of the furnace to the right, and it is 
68 in there that the cracking is described as taking 
place. 

Now, the Gard patent, if you will note, also describes 
the fact that this first part of the coil, which is of large 
diameter, is the part that is maintained under a very high 
pressure, and that as the oil passes to the second part of 
the heating coil where cracking is supposed to occur, or 
is described as occurring in the vapor phase, it is exparded 
and the pressure is reduced down almost to atmospheric 
pressure. 

With such an arrangement what would be the relative 
times in the high-pressure and the low-pressure sides of 
the furnace—of the coil? A. I think the oil would b* in 
the first part, the first heater, a much longer time than it 
would be in the second part. 

Q. Both the relative diameters and the relative pres¬ 
sures would contribute in that direction, would they not? 
A. That is right. 
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Q. If you had any substantial cracking, any large 
amount of cracking, in the second section, would you have 
some cracking, some significant cracking, in the lower—in 
thb high-pressure part of the furnace, with any such rela¬ 
tionship of times? A. You certainly would. With the 
large time it would be in the high-pressure section and 
something in the neighborhood of 50% cracking through¬ 
out the whole heater, you would expect a large part of the 
cracking, a good percentage of the cracking, to have taken 
place in the high-pressure section. 

Q. Is the arrangement shown such as would tend to effect 
any exceptionally rapid rate of heating in the 
69 high-pressure coil? A. No. On the contrary, you 
would expect a very moderate rate of heating in 
the high-pressure section. 

! Q. When you say “moderate’’ you are using that term 
in the relative sense, I assume, and comparing it with the 
very rapid rate of heating which you have to employ to 
thke advantage of this phenomenon that you discovered? 
A. That is right. 

Q. Now, as a practical matter, if you were going to mod¬ 
ify this Winkler-Koch type of process so as to incorporate 
your discovery, how would you have to modify the pro¬ 
cedure, if at all? A. I would modify the procedure by 
decreasing the time in the roof tubes, the heating section 
of that furnace, so that the time is very much less than 
the time encountered in a normal Winkler-Koch type still. 
At present it is hardly practical to decrease the time, since 
the tubes would be over-heated and tend to burn the tubes 
but, without some change in construction. One method of 
doing it would be to divide the heating tubes into parallel 
Smaller heating tubes which would increase the relation of 
surface to volume and permit a great heat transfer and 
thus give more heating for a shorter time. That method 
has been suggested in the application. 

Q. That is the arrangement that you illustrate in the 
Application, your application drawings, is it not? A. It is. 
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Q. Then, procedurally the effect would be simplyl to 
increase the rate, that is, to materially increase the rate 
of heating in this bringing-up section? ThaJ; is 

70 the effect of it, dividing that coil into sma|ller 
tubes ? A. Yes. 

Q. Is that correct? A. That is correct. 

Q. And that is the only modification that you need, and 
in every other respect the process could be carried out in 
the same way? A. Yes. 

Q. And when you reduce the time or— A. (Interposing) 
Increase the rate of heating— 

Q. —or increase the rate of heating— A. In those— 

Q. —conversely, would that give the same result? A. 
Yes. 

Q. That is, in the second and third tube banks? A. Yes. 
Q. Mr. Smith, I should like to have you look at the deci¬ 
sion of the Board of Appeals in this case, particularly Ifhat 
part that involves the description of the process of your 
claims, starting at the top of page 2, and tell me whether 
that is a correct statement of the essentials of the process 
of your invention. A. No, it is not a correct statement. 
This speaks of a cracking temperature, of decreasing the 
time, a minimum time to the cracking temperature; and 
my process speaks of a—or is the critical temperature. 

Q. Is decreasing the time to the critical temperature? 
A. To the critical temperature. 

71 Q. Read a little further. This decision of the 
Board of Appeals suggests that the theory is 

“that the formation of pitch occurs at temperatures imme¬ 
diately below the cracking temperatures.” Is there any 
such theory involved in the application of your principle? 
A. No. 

Q. Your process? A. No. 

Q. Does the formation of pitch occur below the cracking 
temperature? A. No, it cannot occur below the cracking 
temperature. 
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Q. Is it correct to state that it does occur, if it occurs, 
above the cracking temperature but below the critical tem¬ 
perature? A. That is right. 

Q. The critical temperature is considerably higher than 
the point at which you first begin to get cracking as your 
temperature is raised; is that correct? A. That is correct. 

Q. Now, Mr. Smith, one more question along this line: 
This method of operation which avoids the formation of 
tar, it is my understanding, also avoids to some extent the 
formation of coke as well, but isn’t it a major advantage 
to avoid formation of tar even if we disregard the question 
of coke? A. It certainly is. By avoiding the formation 
of tar you convert the oil to more useful and more valu¬ 
able products. Therefore it is a distinct advantage to elim¬ 
inate this lower-value product, such as tar is. 

Q. Well, now, in these extensive operations of 
72 the Winkler-Koch still, in practice, they did make 
tar, didn’t they? A. They certainly did. 

Q. Considerable quantities of it? A. Yes, they did. 

Q. In terms of the length of the run, over a long period 
of operation? A. You said tar? 

Q. That is right. A. Yes, they produce tar. 

Q. What is the average length of operation of a Winkler- 
Koch still? A. Approximately three months. 

Q. And will you give a rough estimate of the approxi¬ 
mate amount of oil which would pass through the still in 
that time? A. Well, about— 

The Court: Well, I mean is that material? 

Mr. Forward: I want to show the relationship, 
that in a normal operation they would make, over 
a period of three months’ operation, thousands of 
gallons, thousands of barrels of tar. 

The Court: And under this new process, the 
process in issue, that is eliminated? 

Mr. Fonvard: Yes, that is eliminated. 
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The Witness: Well, roughly a quarter of a mil¬ 
lion barrels would pass through that heater inside 
of three months. 

By Mr. Forward: 

i 

Q. And approximately what proportion of that would 
be made into tar? A. Ten percent. 

Q. About ten percent of that many barrels of 
73 oil would be made into tar. 

The Court: Twenty-five thousand barrels of tar. 
By Mr. Forward: 

Q. Now, during that three months’ operation how much 
carbon would be deposited in the heating tubes? A. The 
carbon would be approximately a quarter of an inch tlaick 
on, say, half the tubes; in those tubes, in terms of volt me, 
in terms of weight, it would be insignificant compared to 
the tar formed. 

Q. In these earlier operations of tube and tank type and 
in the Burton still, bulk still, they made a much higher 
proportion of carbon in their operations? A. Yes, they 
did. 

Q. But the large formation of carbon had already t>een 
avoided by the Winkler-Koch type of operation? A. That 
is correct. 

Q. But not the tar formation? A. That is correct. 

Mr. Forward: Your Honor, I should like to take 
a few minutes, if the Court would like to have it, 
to have the witness explain just what occurs when 
you crack, as a chemical reaction. 

The Court: You mean from the chemical stand¬ 
point? 

Mr. Forward: From the chemical standpoint. 


The Court: Well, I mean we know that now. As 
I understand it, when the cracking process begins 
there is a molecular decomposition; isn’t that right? 

Mr. Forward: That is it. 

The Court: And the end product—that is, the 

terminal result from the standpoint of the new' 

process—is gasoline that has been manufactured 
as a result of that process? 

Mr. Forward: That is right. 

The Court: And the result from the standpoint 
of economy of operation is the elimination of tar? 

Mr. Fonvard: That is correct. 

The Court: And carbon. Not so much carbon in 
this particular process, because that has been elimi¬ 
nated previously? 

Mr. Forward: Very nearly. 

The Court: But particularly of carbon? 

Mr. Forward: Particularly of tar. 

The Court: I mean of tar. 

Mr. Forward: That is correct. 

The Court: I am rather intrigued by the formula 
on the board. If you want to explain it off the rec¬ 
ord, you do not need to encumber the record. If 
Mr. Cochran will bear with me, I am curious about it. 

Mr. Cochran: Well, I knew your Honor had 
asked the witness to explain what cracking was, and 
I thought that perhaps that would be a way of 
doing it. 

The Court: Then let us put it on the record. 

Mr. Forward: It is Mr. Cochran’s suggestion. 

The Court: Oh, it w r as Mr. Cochran’s suggestion? 

Mr. Cochran: I knew your Honor had inquired 
about cracking, and I did not know whether the wit¬ 
ness had made it perfectly clear or not. 

The Court: I would be more than pleased to 
have it demonstrated from the standpoint of mathe- 



>9 


matical or chemical formulae; so if that is it (r 
ferring to formula on blackboard) I shall be ve: 
glad if the witness can explain it. 

(The formula referred to is as follows:) 


' C 4 H 10 

Butane C 2 H 4 

Ethylene Ethylene 
HHHH H H H H 

c ra ck 

HCCCCH -> C = C + C = C + H 2 

HHHH H H H H 

By Mr. Forward: 

Q. Would you explain just what occurs, referring to the 
chemical formula, when cracking takes place! A. I have 
shown on the board a simple hydrocarbon molecule, a sm4ll 
one, butane, with four carbon atoms. We crack that; heat 
it. 

Q. Yes! A. That can be heated in just a simple retort. 


By the Court: 

Q. Now, “H” means heat! A. “H” means hydrogen. 
“C” means carbon. 

The Court: Well, that is what I want to know. 
By Mr. Forward: 

Q. This material is heated! A. That material is heated. 
The compound is composed of carbon and hydrogen. Th^t 
whole string is butane. Heat is applied to that, and it 
breaks up. Instead of one molecule having four 
76 carbon atoms, it breaks up into a molecule having 
two carbon atoms and another molecule having 
two carbon atoms. In other words, that is split, this four 
(indicating). 
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By the Court: 

Q. Split it in two? A. In two. And in that case the 
product is ethylene. It is a very simple illustration. 

By Mr. Forward: 

Q. It is a very simple illustration of what takes place 
in cracking, this being a compound, butane, which would 
sometimes be written G,H 8 . 

Mr. Fisher: H 10 . 

Mr. Forward: No. You are correct: H 10 . Iam 
sorry. 

The Witness: Carbon and hydrogen. 

The Court: That would be four atoms, then, of 
carbon and ten atoms of hydrogen: that is butane? 
The Witness: That is right. 

Mr. Forward: That is right. 

By Mr. Forward: 

1 Q. And in the ethylene there are two carbon atoms? A. 
Two. 

Q. And four hydrogen atoms? A. Four hydrogen atoms, 
and that is written C 2 H 4 . 

By the Court: 

Q. In other words, if you break butane by that proceed¬ 
ing into its constituent elements you get two elements 
known as ethylene? A. That is correct, your Honor. 

77 Mr. Forward: That is right, and residual hydro¬ 

gen is left over. 

The Court: Well, I am very glad that this ex¬ 
planation has been made. It was very helpful. 

Mr. Forward: Thank you. I believe that is all. 


Cross Examination by Mr. Cochran: 

Q. Mr. Smith, isn’t it true that in the Card patent arid 
in the Peck patent the temperatures and pressures em¬ 
ployed are comparable to those employed in your methoct? 
In both cases the temperature is above the critical temper¬ 
ature, and the pressure is above the critical pressure? A. 
That is correct. 

Q. How about the Howard and Loomis patent? A. The 
Howard and Loomis patent, the temperatures are lower 
than the temperatures we are talking about. 

Q. They are not so far below, though, are they? That 
is to say, they are within a hundred degrees Fahrenheit? 


A. Yes, but it is still below the critical. 

Q. Below the critical? A. Below the critical. 

Q. However, the others do have the critical temperature 
and critical pressure? A. Yes, sir. 

Q. Isn’t it true that in all three of these patents the 
statement is made that it is advantageous to heat the oil 
rapidly to begin with? A. Yes, the statement is 
78 made that the oil is heated rapidly, but not rab¬ 
idly with respect to what I am talking about. 

Q. Not as rapidly as you heat it. Well, isn’t that the 
purpose stated in those patents for heating the oil rapidly, 
to avoid the formation of carbon or coke, or some such 
material as that? Isn’t that the purpose of rapid heating? 
A. Yes, they state that by—I am not sure that the Card 
patent says that is their purpose, but the patent is to 
prevent formation of carbon. 


Mr. Cochran: I think that is all I care to ask. 
Mr. Forward: Might I just ask one more question? 
The Court: Yes. 

Re-direct Examination by Mr. Forward: 

Q. Isn’t it true, however, that both Gard and Peck ap¬ 
preciate that they don’t avoid the formation of tar, an|i 
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don’t they both describe the formation of tar? A. That 
is correct. Not only do they both not say that they do not 
form tar, but they describe methods of even handling the 
tar that is produced and in fact go into rather quite a bit 
of detail on how to handle this tar that is produced; while 
I am speaking of not ever forming any tar, and therefore 
nothing has to be arranged to take care of it after it is 
formed. 


Mr. Cochran: May I ask a few questions more on 
that line? 

The Court: Yes. 

Re-cross Examination by Mr. Cochran: 

Q. Consider now the Gard patent. I notice that he says 
on page 1, beginning in line 93, that “The critical 
79 temperature of the oil is changed by heating, for, 
in bringing the oil to the critical temperature some 
incidental cracking may occur • • Doesn’t that indi¬ 
cate and teach that the decomposition which you do in 
cracking is only incidental and not substantial in his 
method ? 


The Witness: Would you mind repeating your 
question again, please? 

Q. The last part of the question was: Does not that 
sentence indicate and teach that the amount of decomposi¬ 
tion or cracking is only incidental and not substantial, not 
in substantial amount? A. If you quit reading there pos¬ 
sibly you could draw that conclusion, but if you take the 
very next sentence then he refutes that. He states there 
that regardless of time, if you have the pressure high 
enough, the oil will be vaporized and entirely in the vapor 
phase. 

Q. And does that not mean that there was no tar formed 
in the heating, if it is entirely in the vapor phase? A. Yes, 



that would mean that, but that is where I believe he has 
erred, because he didn’t recognize, and probably very few 
did, until after we made this experiment when we found 
out, that time did influence the amount of liquid you have 
present. Up until these experiments we made, it was 
assumed that you would have vapor, just as he states i', 
but the actual facts of the case are: you don’t have vaporl; 
you will 
period. 


have some liquid unless you control this time 


Further Ke-direct Examination by Mr. Forward: 


Q. I would like to ask a question, because I don’t think 
that the previous reference to a comparison between “ inci¬ 
dental” and “substantial” is a fair comparison, 
80 because they are not opposites, nor the same thing 
either. They are not related. 

If you heat slowly, moderately slowly, up to the critical 
temperature, and then do a considerable amount of crack 
ing, a very large amount, after you get there, you majjr 
have a very substantial amount of cracking also occur be¬ 
fore you get to the critical temperature? A. That 
correct, 

Q. But would not that cracking which did occur before 
you reached the critical temperature be merely incidental 
to that particular rate of heating which you employed, 
whether it was slow or fast? A. Yes. 

Q. It would be an incident of heating at the particular 
rate employed? A. Yes. 


Mr. Forward: Your Honor, I should like to cor¬ 
relate myself a little bit on this and submit a brief . 
Would that be acceptable, your Honor? 

The Court: Well, that is acceptable to the Court 
if it is acceptable to the Government. 

Mr. Cochran: Yes. 

Mr. Forward: How much time would you like to 
have? How much time may we have? 
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The Court: We usually like to get these things 
disposed of as quickly as possible. The Court has 
a rather selfish point of view in mind, because the 
quicker I get the brief while the matter is fresh in 
my mind the quicker I can dispose of it. 

81 Mr. Forward: If we have the briefs in within 

ten days will that be sufficient! 

The Court: I would suggest ten days, if it is all 
right. 

Mr. Forward: That will make us move pretty 
fast even so, but we will try to do it within ten days. 


EVIDENCE ON BEHALF OF THE DEFENDANT. 

Mr. Cochran: May I offer in evidence, your 
Honor, the defendant’s exhibit, which consists of a 
copy of each of the following: 

The Gard patent, No. 1,914,914; 

The Peck patent No. 1,933,507; 

The Howard and Loomis Patent, No. 1,869,337; 

A publication by McKee on “Critical Tempera¬ 
tures and Oil Cracking”; 

A print of drawings of the plaintiff’s application; 

A copy of the Examiner’s statement; and 

A copy of the decision of the Board of Appeals of 
the Patent Office? 

The Court: That may be done. 

(Document produced by Mr. Cochran was marked 
Defendant’s Exhibit No. 1 and received in evidence.) 

Mr. Forward: Perhaps I should ask one more 
question in view of that offer of the McKee article. 


EVIDENCE IN REBUTTAL IN BEHALF 
OF THE PLAINTIFF. 


Thereupon READING BARLOW SMITH was recalled 
as a witness for and on behalf of the plaintiff in rebuttal 
and, having been previously duly sworn, was examined 
and testified further as follows: 

Direct Examination by Mr. Forward: 

Q. Have you read this McKee article which was cited 
against your case? A. I have. 

Q. With the oil sample that you have tested in these 
various tests that you have made and testified about, on 
the basis of the McKee article what would the critical tem¬ 
perature of that oil sample be? A. We would calculate 
that it would be about 932 degrees Fahrenheit. 

Q. 932 degrees Fahrenheit. And do your investigations 
indicate that that is a reasonable approximation of the 
critical temperature? A. I would say it was somewhat low. 
My investigations show that the critical is close to 945, 950, 
and McKee also states that, explains that that is very 
likely, in his method of calculating the critical. 

The Court: Ten days are satisfactory to you, 
Mr. Cochran? 

Mr. Cochran: Yes, sir. 

The Court: I might say, the Court will not penalize 
you if you have to go over a day or two. I have 
83 two patent cases now, as you know, that are still 
under advisement, and this will make the third. 
I do not like to have them accumulate on me. 

(Whereupon, at 2:25 o’clock p. m., the trial.wajs 
concluded.) 
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From Plaintiff’s Exhibit 1 

Specification 

of 

' UNITED STATES PATENT APPLICATION 

of 

READING BARLOW SMITH 
For: Conversion of Petroleum 
Serial No. 194,776 Filed March 9, 1938 

88 My invention relates to improvements in the 

conversion of higher boiling petroleum oils to 
lower boiling petroleum oils, particularly in the production 
of motor fuel gasoline. 

I have discovered that petroleum stocks can be cracked 
without substantial formation of pitch if the stock is com¬ 
pletely vaporized prior to any substantial decomposition 
of the stock and the stock is then cracked following com¬ 
plete vaporization without antecedent decomposition. 

The formation of pitch, an apparently inevitable incident 
of cracking as hitherto practiced, has been the underlying 
cause of most of the major difficulties encountered in the 
development of cracking processes for more than twenty 
years. The “carbon” problem, for example, has consisted 
largely of the difficulties involved through decomposition 
of such pitch and consequent formation of insoluble car¬ 
bonaceous solids and semi-solids. 

The advances made by the practical art with respect to 
the “carbon” problem have been the result of attack upon 
these several incident difficulties rather than upon the 
underlying cause, the formation of pitch. For example, 
the more important advances have involved the limitation 
of pitch concentration within parts of the cracking appa¬ 
ratus, the avoidance of local overheating in parts of the 
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apparatus where pitch is formed or present and provisions 
to limit deposition of solid and semi-solid products of de 
composition of pitch to special parts of the apparatus. 

My invention, however, deals with the formation of pitch 
rather than with its consequences. 

In carrying out my invention, I heat the higher boiling 
oil to vaporize it and thereafter heat it to crack it while 
maintaining a pressure exceeding the critical pressure on 
the oil through the point of vaporization, and I heat th 
oil prior to the point of vaporization at a rati 
89 high enough to prevent substantial decompositio 
prior to this point by limitation of the time facto 
The oil being under a pressure exceeding the critical pres¬ 
sure through the point of vaporization, it vaporizes at th' 
critical temperature. Under these conditions the vaporizal- 
tion is substantially instantaneous, that is it occurs sub¬ 
stantially at a point. Thus, decomposition prior to com¬ 
plete vaporization is substantially avoided. In referring 
to “critical pressure” and “critical temperature”, I refer 
to the critical pressure and critical temperature of the oil 
mixture. 

In the so-called “liquid phase” processes hitherto prac¬ 
ticed, substantial decomposition of unvaporized stock in¬ 
evitably occurs. Thus, even though high pressures are 
used, pitch is formed. In the so-called “vapor phased 
processes hitherto practiced, pressures less than the criti¬ 
cal pressure have been used, and even though relatively 
high pressures have been used in some instances the rate 
of heating has not been high enough to prevent substantial 
decomposition prior to complete vaporization. Conse¬ 
quently, stock undergoing vaporization is subjected to de¬ 
composition before vaporization is complete and pitch is 
formed. In the so-called “mixed phase” processes hitherto 
practiced, the bulk of the decomposition is effected while 
the stock is partially vaporized and partially unvaporized 
and pitch is formed. Continued cracking of stock mixtures 
containing the pitch formed by decomposition antecedent 
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to complete vaporization, in any of these processes, pro¬ 
duces “carbon” and coke. My invention avoids the origi¬ 
nal formation of pitch. 

In the production of gasoline from Midcontinent 
90 gas oil, for example, in accordance with my inven¬ 
tion, I may heat the gas oil stock to a temperature 
of 920°-980°F., from a temperature below that at which sub¬ 
stantial decomposition begins, in from [2 to 2.5 seconds]* 
1 to 2 minutes (RBS 3-2-28) w r hile maintaining a pressure 
on the stock through the point at which it reaches that tem¬ 
perature upwards of 800-1200 pounds per square inch and 
then, while maintaining or moderately increasing the tem¬ 
perature, I continue the cracking until the increment of 
fractions 90% of which boil off up to 392 °F. at atmos¬ 
pheric pressure approximates 25%-30%. The precise tem¬ 
perature, time and pressure used in any particular case will 
of course depend upon the stock being processed, its prop¬ 
erties in the respects previously stated. The percentage 
crack per pass through the heating and cracking operation, 
the increment just specified, should in general be limited 
to about 25%-30% if substantial formation of pitch is to 
be completely avoided. 

Apparatus in which the process of my invention may 
be carried out is illustrated, diagrammatically, in the ac¬ 
companying drawing. The stock to be cracked, supplied 
through connection 1, is forced, by pump 2, through the 
successive heating sections 3 and 4, under pressure main¬ 
tained and regulated by valve 5. The hot cracked products 
are discharged through connection 6. A cooling medium 
to bring the temperature of these products to a tempera¬ 
ture below that at which active cracking occurs within a 
minimum time, supplied through connection 7, is forced, 
by pump 8, into connection 6 in direct heat exchanging 
relation with the hot cracked products discharged from 
the second heating section. Otherwise, conditions involv¬ 
ing pitch formation may occur as the temperature falls 


♦Words and figures enclosed in brackets erased in copy. 
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from the cracking temperature just as they crdi- 
91 narily occur as the temperature rises to the crack¬ 
ing temperature. The heating tubes making up 
the heating section 3 are connected in parallel, to promote 
rapid heating in this section. Those making up section 4 
are serially connected to limit the rate of heating in this 
section. The tubes of section 4 may be of larger internal 
diameter than those of section 3. Section 3 and section 4 
are so proportioned that complete vaporization of the 
stock occurs about at point 9. These two heating sections 
may be arranged in a single furnace or, to facilitate con¬ 
trol, they may be arranged in separate furnaces. The 
stock supplied to connection 1 may be preheated to a tem¬ 
perature short of that at which substantial decomposition 


begins to reduce the heating burden in section 3. The 


hot 


cracked products discharged through connection 6 may be 
delivered to conventional fractionating equipment. Appro¬ 
priate fractions may be returned from such fractionating 
equipment to connection 1. The stock supplied to the heat¬ 
ing and cracking operation should itself, of course, be free 
from pitch. 

In avoiding the formation of pitch, my invention repre¬ 
sents an important improvement in the conversion process 
as an operation. Of corresponding importance, it also 
avoids the formation of residual products of relatively low 
value because of their content of pitch or insoluble car¬ 
bonaceous solids and semi-solids. 

92 I CLAIM: 

1. The process for conversion of higher boiling petro¬ 
leum oils to lower boiling oils which comprises heating the 
higher boiling oil to vaporize it and thereafter to crack 
it, maintaining a pressure exceeding the critical press ure 
on the oil through the point of vaporization and hea ing 
the oil prior to vaporization at a rate high enough to ]pre¬ 
vent substantial decomposition prior to vaporization. 
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2. The process for conversion of higher boiling petro¬ 
leum oils to lower boiling oils which comprises heating the 
higher boiling oil to its critical temperature and thereafter 
to crack it, maintaining a pressure exceeding the critical 
pressure on the oil through the point at which it attains 
its critical temperature and heating the oil prior to this 
point at a rate high enough to prevent substantial decom¬ 
position prior to this point. 



furnace a 


furnace -4 



fb/r?£ of 
1 /cyDorizcction 


ssc/re Co 77/70// 
/Cr/y'c 

i 

• 

. 

INVENTOR 

/f&adiM? JZctr/ojv 

S) BY ' 

attorneys 


94 







































73 


Paper No. 5 


March 1, 1939 
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Responsive to argument filed November 29,1938. 


Claims 1 and 2 are rejected as unpatentable over jthe 
references and for the reasons of record. 

Peck has disclosed cracking in the critical range of tem¬ 
perature and pressure (page 2, lines 76-80). It is obvious 
that if Peck operates to secure what he calls homogeneous 
cracking, no vaporization can occur prior to reaching the 
critical temperature. If such is the case, the pressure must 
be at least equal to the critical pressure if not greater. 
This is borne out by the pressures used—900 lbs. (page 3, 
line 135) and 2,460 lbs. (page 4, line 7). The applicant 
mentions 800-1200 lbs. 

Moreover, Peck emphasizes high rate of heating (note 
claim 1, and page 2, lines 132-140). Stating that conver¬ 
sion is below 25% conversion, the obvious interpretation 
is that conversion must range from zero to below 25%. 
This includes, of course, less than 1% decomposition or 
conversion. 

It is furthermore of importance to note that Peck is 
primarily interested in avoiding coke formation and 
chooses this way of doing it (page 2, lines 30-35). Slice 
pitch formation causes coking, Peck achieves the same re¬ 
sult as the applicant. 

96 Of equal weight to Peck, the patent to Gard dis¬ 

closes cracking under critical pressure to the point 
beyond the critical temperature—with low tar formation 
(page 1, lines 18-20). The ratio of heating is rapid (claim 
8, and page 3, lines 83-84), and during the time the oil is 
in the liquid phase (below critical) it is merely heatecL to 
the cracking temperature (page 1, lines 31-33). Gard em¬ 
phasizes this point by referring to the vapor phase zone 
as the cracking zone and underlines this by indicating tiat 
cracking before reaching the critical state is incidental. 

This rejection is made FINAL. 

Examiner. 
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Appeal No. 32,276 Hearing: March 13, 1940 

97 IN THE UNITED STATES 

PATENT OFFICE. 

Before the Board of Appeals. 

Ex parte Reading Barlow Smith. 

Application for patent filed March 9, 1938, Serial No. 

194,776. Conversion of Petroleum. 

Messrs. Pennie, Davis, Marvin & Edmonds for applicant. 

This is an appeal from the decision of the examiner 

finally rejecting claims 1 and 2. 

The following claim is representative: 

1. The process for conversion of higher boiling 
petroleum oils to lower boiling oils which comprises 
heating the higher boiling oil to vaporize it and there¬ 
after to crack it, maintaining a pressure exceeding the 
critical pressure on the oil through the point of vapori¬ 
zation and heating the oil prior to vaporization at 
a rate high enough to prevent substantial decomposi¬ 
tion prior to vaporization. 

The references relied upon are: 

Gard 1,914,914 June 20, 1933 

Peck 1,933,507 Oct. 31, 1933 

McKee “Critical Temp, and Oil Cracking”; Ind. 
and Eng. Chem.; Vol. 20, No. 11; Nov. 1928; 
pp. 1169-1172. 

The Appealed claims relate to a process of converting 
higher boiling petroleum oils to lower boiling oils 

98 by a cracking operation. The appealed claims are 
concerned especially with the feature of bringing 

the higher boiling oils quickly to the cracking temperature. 



and it is based on the theory that the formation of pitch 
occurs at temperatures immediately below the cracking 
temperatures. In order to keep the formation of pitch at 
a minimum, it is essential that the raw product be brought 
quickly to the cracking temperature and after cracking, the 
product should be rapidly cooled. The cooling operation 
can easily be accomplished by quenching with cold oil, but 
the heating feature presented some difficulty. Appellant 
brings his higher boiling oils quickly up to the critical tem¬ 
perature of the oil while maintaining it at a pressure above 
the critical so as to prevent any vaporization before the 
critical temperature is reached. This is done by passing 
the material through a series of pipes arranged in parallel 
in an oven. 


It may be said here that it is deemed impossible at least 
on a commercial scale to completely avoid the formation 
of pitch in the cracking of petroleum oils. This, in effect, 
is admitted here in that both claims state that appellant’s 
process will prevent “ substantial” decomposition. 

The patent to Gard discloses a method of cracking oil 
which is quite like that claimed. In this patent the pres¬ 
sures and temperatures maintained in the oil heating stage 
are substantially the same as disclosed in this application. 
In carrying out the method disclosed in this patent the oil 
in the first stage is brought up to the critical tem- 
99 perature without any vaporization. It is admitted 
that no claim is made in this patent of the fkct 
that no pitch is formed during this preliminary heating 
step, but on page 3, lines 83-84 it is stated that the heating 
is rapid. After passing through the cracking chamber bf 
the heater the product is quickly quenched to bring its tem¬ 
perature below the cracking temperature by the introduc¬ 
tion of coal oil in the same manner as in appellant’s 
process. 

We are of the opinion that in carrying out the operation 
defined in this patent, practically the same results will be 
obtained as with appellant’s process. It is probable th|at 
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in both cases some pitch will be formed during the liquid 
heating stage and the difference will be one of degree only. 

1 It is not deemed necessary to discuss the patent to Peck 
in detail for the reason that it does not seem so pertinent 
as the patent to Gard et al. This patent shows only one 
stage of heating where the oil is both brought up to crack¬ 
ing temperature and then held at such temperature while 
bracking occurs. The product is then discharged into a 
soaking chamber where further cracking undoubtedly takes 
place. 

However, we agree with the examiner that there is no 
substantial difference between the process claimed and that 
disclosed in the patent to Gard et al., and the decision of 
the examiner is, therefore, affirmed. 


EUGENE LANDERS, 
Examiner-in-Chief. 


F. P. EDINBURG, I 
Examiner-in-Chief. 
C. H. SHAFFER, 


Board 

of 

Appeals 


Examiner-in-Chief. 


Messrs. Pennie, Davis, Marvin & Edmonds, 
165 Broadway, 

New York, N. Y. 


March 25, 1940. 



PLAINTIFF’S EXHIBIT 2 

(Pages 332 and 333 from Cross Handbook.) 
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“Among the salient objects of the Invention are to provide an 
improved method of treating oil wherein both the vaporization and 
condensation take place under the pressure of the generated vapors; 
to provide a method which is particularly adapted for the removal of 
the finely divided particles of water from emulsified hydjrocarbon 
oils; to provide a method which will permit of the oil being continu* 
ously subjected to the required heat and pressure In both the still 
and condenser without the interruption of its flow. . . . 

“As for example, in oil containing about 28% of water | which is 
the case of oil of the Santa Maria field of California), a pressure of 
about 25 pounds, and a temperature of 325* F.. more or less, has given 
very good results, as regard the segregation of the water, although I 
have performed my operation under pressure ranging from three to 
two hundred and fifty pounds above atmospheric. . . . 

“Claim 9. The herein described process of treating bydirocarbon 
oil which consists in subjecting such oil in a receptacle to a tempera¬ 
ture in excess of 300* F., permitting the volatilized products generated 
from the oil under treatment to pass freely to a condenser where 
they are condensed, and maintaining substantially the entire pressure 
exceeding ten pounds to the square inch in both the receptacle and 
condenser during the whole process solely by the vapors generated 
from the material under treatment” 

Operation of the Dubbs Process (G. Egloff, 1927) 

The raw charging stock to be converted into gasoline and coke is 
pumped to the dephlegmator or directed to the heat-element set within 
a furnace, or ft may be diverted in part to the dephlegmator and part 
to the healing element as control conditions require. The raw bil passes 
through the continuous heating tube wherein it is raised to a tem¬ 
perature approximately 820 *F. to 900* F. under a pressure of upwards 
of 200 pounds to the square inch. The heated oil under heat and 
pressure passes into the reaction chamber and as a function of the 
temperature ie vaporized therein with a deposition of coke within said 
reaction chamber. The vapors pass out of the reaction chamber 
through a pipe connection to the bottom of the dephlegmator wherein 
the heavier portions are condensed to a liquid while heat interchanged 
with the raw charging stock, being pumped into the dephlegmator. 
The mixture of raw charging stock and reflux condensate oil passes 
downwardly to the suction side of a hot oil pump, and then pumped 
through the heating tubes. The oil is raised to the cracking tempera¬ 
ture under the pressure condition prevailing therein. The uncbndensed 
vapors In the dephlegmator pass out through the top and via a pipe 
connection to a water condenser coil and as a liquid collected In a re¬ 
ceiver and continuously passed to a gas separator. The liquid jfrom the 
gas separator is continuously passed to a storage tank. The pressure 
on the system is controlled by means of a gas release valve on the 
receiver. The excess gas over that necessary to control the pressure 
on the system is passed either through a scrubber with the gas dis¬ 
solved in the pressure distillate or passes to a gas holder or is burned 
directly in the furnace of the cracking unit or in other para of-the 
refinery. 

The temperature control of the dephlegmator is of such a charac¬ 
ter that volatility gasoline may be produced continuously. When a 
pressure distillate oil is desired having a higher end point than vola¬ 
tility gasoline the temperature control on top of the dephlegmator may 
be adjusted to that end. 
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The Cross Process 

Fifteen years ago the yield of gasoline of 25% by crackio 
considered the most that might be expected, and ten years ago 
yield was quite unusual, while today 80% is quite usual, usin 
pressure cracking at 700 pounds and 850* F. temperature. A| 
t ration of this fact is borne out by the following summary 
guarantee and performance of a standard Cross cracking unit: 
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Originally the operation of the Cross process was as follows: (See 
fig. 77.) 

Normally the charging stock is 32-36* B£ gas olL This gas 
oil is taken in by pump (1) through the intake line (30). from which 
it is discharged through line (24). valve (28) being, closed and Taira 
(88) being open. The oil then passes through the heat exchange coil 
in the dephlegmator tower (17) in which coil it is raised to a 
temperature of approximately 350* F. 

It is then discharged out through the line (23) into the upper 
coils of the furnace (3). The oil passes downward through this coil, 
then out of furnace and to the bottom of the coil (4). Heat Is applied 
In the furnace (5). The oil passes upward in the coil (<0 and out 
through the line (7). the temperature (normally 860* If.) being re¬ 
corded by thermometer (8). 

Since this oil is under a pressure of approximately 600 pounds per 
square inch, much less heat is actually required to effect cracking 
than if a lower pressure were used with resultant loss of most of the 
heat by vaporisation. This point is fundamental and must be under¬ 
stood in order to understand the Cross process. As the oil passes 
from line (7) into the reaction chamber (8) there has been very little 
conversion into gasoline. The conversion takes place in the reaction 
>h«b>i>m ( 9 ) where the oil is held for a period of at least 15 minutes, 
and all tree carbon which is formed in the cracking reaction is here 
deposited as coke. 

This reaction chamber is not externally heated, but is thoroaghly 
Insnistnil to prevent any appreciable loss of heat to the atmosphere. 
It is a solid steel forging with walls three inches thick end without 
welds or rivets. Practically all of the drop in temperature in this 
rotation chamber which amounts to about 100* is caused by the 
cracking effect desired. The normal conversion is about one-third 
of the oil under treatment, this being approximately ten times the 
conversion that would take place if the oil were allowed to vaporise 
directly from the reaction none at a pressure of 100 pounds. 

The oil together with any gas that may be formed is discharged 
as hot synthetic crude out through the line containing the valve (12). 
This valve is the only control required for the pressure as the liquid 
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levfcl Is self-maintained at th< level of the outlet from thb reaction 
chamber. This valve is normally set so that very little attention is 
required, often going for many hours without any adjustment. 

The hot synthetic crude is now discharged into the vaporizer or 
still (IS) which is maintained at almost atmospheric pressure. In the 
case of gas oil 90 per cent is distilled with a 10 per cent fuel residue. 
The fuel oil level in vaporizer (13) is controlled by the level regulator 
(15). This residue discharges out by line (25) through cooler to fuel 
oil storage. 

A special mist separator (16) is inserted so that the gas, synthetic 
benzine and recharging stock all pass as a clean vapor into! the tower 
(17). In this tower, which is of special patented construction, the re¬ 
charging stock is condensed and maintained at a level cot trolled by 
level regulator (32). r 

The recharging stock which consists of kerosene aid gas oil 
products is discharged out through line (31) through a coll in box 
(19) and out through the line (27) to recharging stock or gas oil 
storage from which it is again used as charging stock for the plant. 

The synthetic benzine, together with the fixed gas, passes out 
through the line (18) into the condenser coils in the box (19). Prom 
here It passes into the gas separator (20), the synthetic benjzine going 
out through line (22) and the gas may be put through an absorber to 
remove the last portion of gasoline from it. This gas usua ly carries 
some very light gasoline unless absorbed out 

The gas from this separator is fired in the furnace (5) and after 
the plant is on stream constitutes sufficient fuel to keep up the 
operation. The furnace temperature is normally 1350 degrees F.; the 
stack temperature is normally 600 degrees to 650 degrees F. 

The benzine or gasoline from line (22) in the plants using a 
"spiral" tower shown in the diagram is treated and rerun to give 
60% to 70% of finished gasoline, the residue being used again for 
charging stock. 

In present plants, however, a "bubble” tower is used which gives 
gasoline of the desired distillation range without rerunning. A typical 
yield without refluxing, recycling or rerunning is as follows: 

Without With 
Recycling Recycling 

End Point gasoline.35.0% 70% 

Recharging stock . 52.0% .... 

Fuel oil . 10.0% 23% 

Loss . 3.0% 7% 

In each cycle, approximately 50 per cent of recharging stock is 
obtained so that normally the ultimate recovery of gasoline is twice 
the recovery shown by one cycle. 

The standard plant as shown in this sketch, contains 90 tubes. 
3 inches I. D. and 4 inches O. D. in the furnabe, each tube being 24 
feet long. The plant while on stream produces normally about 35<» 
barrels of gasoline per day from gas oil, 400 barrels of gasoline per 
day from kerosene, or 400 barrels of gasoline per day from fuel oil 
(In the case of fuel oil a small pipe still is used in conjunction.) 
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This invention relates to methods of mak¬ 
ing condensable light oils, such as gasoline. 
More particularly it relates to certain novel 
improvements in the cracking of hydrocar- 
S bons whereby higher boiling hydrocarbons 
are decomposed into those of lower boiling 
point. 

This application is a division of my co¬ 
pending application, Serial No. 263,562, filed 
10 November 21,1918. 

In prior methods of cracking hydrocarbon 
oils, considerable difficulty has been ex¬ 
perienced on account of carbon formations, 
which occur on the sides of tubes and stills 
1® exposed to the heat required to carry on the 
cracking operation. 

It is a broad novel feature of the herein dis¬ 
closed process that substantially all of the 
cracking operation occurs in a vessel to which 
80 no external heat is applied, except at such 
times and in such quantities as are necessary 
to compensate for heat losses, the oil prior to 
its introduction to such vessel having been 
subjected to a high degree of cracking heat 
85 and the excess heat of the oil itself being used 
to effect its own decomposition. As a conse¬ 
quence, I avoid substantial carbon formations 
of the destructive character which have 
proved such an impediment to prior systems. 
80 The removal of the cracking operation from 
the heating zone also reduces the danger from 
fires such as frequently occur where cracking 
is carried on in highly heated stills and coils 
exposed to direct heat. 

35 More specially my process preferably em¬ 
bodies a novel cyclic system in which a circuit 
of oil is constantly maintained under varying 
liquid and vapor phases. The oil to be treated 
on entering this circuit is subjected to a high 
40 degree of heat, but the time element is so 
controlled with respect thereto that there is 
comparatively little decomposition and depo¬ 
sition of carbon while it is exposed to this 
external heat, the oil being rapidly removed 
45 from the heating zone and conducted to the 
cracking zone, where without necessarily be¬ 
ing subjected to additional heat, it undergoes 
a molecular decomposition whereby carbon 
and light products are formed and liberated. 
60 It will be understood that oil cracking or con¬ 


version is dependent not only upon the rela¬ 
tive conditions of pressure and temperature 
but also upon the time element with respect 
thereto, that is,—the necessary pressure and 
temperature must be [maintained for a suffi- ci; 
cient period of time to enable the molecular 
decomposition or conversion to take place. 
According to the present invention, this time 
factor is so controlled], by regulating the rate 
of heating the oil passing through the heating cc 
zone that the temperature thereof is progres¬ 
sively raised in transit and reaches the de¬ 
sired cracking temperature near the end of 
the heating coil at about the time or a little 
before the oil emerge^ therefrom. Thus, al- C5 
though the oil is subjected to cracking heats 
in the heating zone, this temperature is at¬ 
tained only just previous to the exit of the oil 
therefrom, and therefore, the oil leaves the 
heating coil before any substantial decompo- 70 
sition and incident de] position of carbon takes 
place. Subsequently, the highly heated oil in 
a state of incipient decomposition, is delivered 
to the cracking zone, where the desired tem- 7B 
perature and pressure conditions are con- 1 
tinuously sustained and the cracking of the 
oil and the incident decomposition of carbon 
are effected. The bulk of the carbon is re¬ 
moved from the circui t by withdrawing from 
the cracking zone, portions of the residual oil. 80 
Although the process, in its broad conception, 
is complete at this stage of the operation, the 
light products preferably continue the cycle, 
leaving the cracking zone in the form of vapor 
and gas. These vapors and gases are then sub¬ 
jected to a reduction i n temperature, whereby 
the heavier constituents thereof, such as kero¬ 
sene, are condensed. The condensate pref¬ 
erably is combined with the charging oil en- o0 
tering the heating zo ne, thus completing the ~ 
cycle. The constitue nts of the desired vola¬ 
tility are removed from the circuit and con¬ 
densed. The outlets from the circuit are so 
controlled that the entire system is main- p5 
tained under a pressure sufficient to insure 
the desired molecular transformation. 

My process is to be distinguished from those 
of the prior art, in which a circuit of liquid 
residuum is kept in circulation. When such JQ 
oil is kept in circulation, considerable quan- 
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tities of carbon are formed, owing to the 
readiness with which tliis type of oil car¬ 
bonizes when exposed to high temperatures, 
the carbon forming in fine particles in the oil, 
5 and wherever it comes in contact with heated 
metal surfaces, it attaches itself thereto and 
builds up deposits, which often cause the 
choking of tubes and coils. It also crystalizes 
the metal surfaces, thereby decreasing the 
jo tensile strength of the metal and causing the 
bulging and breaking of such surfaces. Any 
residual oil resulting from the cracking op¬ 
eration will necessarily contain a consider¬ 
able amount of heavy polymerization prod- 
15 ucts and carbon held in suspension in the oil, 
and to circulate such a residue through heated 
tubes is to continually pass into or produce 
in such tubes a large amount of free carbon. 
In my system, I do not circulate a residuum, 
20 but instead keep the residual oil removed from 
the application of external heat and withdraw 
the heavier portions thereof, which contain 
the bulk of the carbon, from the cycle at the 
cracking zone, and continue the cycle by 
25 means of the vapor generated, which contains 
the condensable product desired and also cer¬ 
tain heavier vaporous constituents which are 
used to complete the cycle. By removing the 
heavier residuum from the cycle, I keep the 
30 circuit free from this source of carbon forma¬ 
tion, and since I conduct substantially all of 
the cracking in a vessel to which either no ex¬ 
ternal heat is applied or only a small quantity 
of heat is applied to maintain the requisite 
35 temperature conditions, I am thus able to 
effectively remove the carbon formed. 

In cracking oil for gasoline, there is gen¬ 
erally formed a considerable quantity of 
vapors heavier than gasoline, which may be 
40 generally designated by the term, kerosene. 
I preferably employ these heavier vapors as a 
carrier for the lighter vapors; they assist in 
maintaining a current of vapor by which the 
gasoline is removed from the cracking zone 
45 to a separator where the kerosene vapors are 
condensed and removed from the gasoline 
vapors which pass on to the condenser. The 
kerosene condensate, preferably at a tempera¬ 
ture, not materially below its boiling point, is 
50 injected or otherwise suitably forced under 
mechanical pressure into the heavy oil charge 
entering and flowing through the heating 
tubes whereby a foamy agitated mixture is 
produced by the acceleration of the circula- 
55 tion in the heating tubes resulting from the in¬ 
creased volume of oil therein, thereby pre¬ 
venting the settling apd flow of the heavier 
portions of the oil along the bottom of the 
highly heated tubes and the consequent local 
60 overheating and carbonization of the oil, thus 
keeping the tubes substantially free from any 
slight carbon formations. These kerosene 
constituents are an excellent mechanical con¬ 
ductor of heat, and there is thus produced a 
65 heat cycle which materially assists in main¬ 


taining the proper temperatures in the heat¬ 
ing ana craciring zones. By maintaining these 
bodies in constant circulation, the kerosene 
constituents, which under exiting methods 
have been found so difficult to decompose into 70 
lighter products, are, in my system, ultimately 
reduced to gasoline. 

I have devised certain novel apparatus 
which is adapted for carrying out my proc¬ 
ess, and illustrate the preferred form there- 75 
of in the drawing in which, 

Figure 1 is a diagrammatic elevation of 
said apparatus; 

Figure 2 is a diagrammatic view of a 
modified cracking drum which may be sub- 80 
stituted for that of Figure 1. 

It will be understood that other apparatus 
besides that illustrated may be used in carry¬ 
ing out my process. 

Referring to Fig. 1 of the illustrative 85 
drawing, a tubular heating coil 1 is located 
in a furnace 2, having a burner 3 and a 
stack 4. As shown for illustrative purposes, 
the coil 1 comprises a plurality of horizon¬ 
tally disposed rows of tubes extending 90 
through the furnace and placed the one 
above the other. The adjacent ends of each 
alternate pair of tubes in each horizontal 
row are conveniently connected together by 
horizontally positioned return bends or fit- 95 
tings to form horizontal coils. The several 
horizontal coils thus arranged are conven¬ 
iently connected together at their right-hand 
ends by vertically disposed return Dends or 
fittings, as shown in Fig. 1, to form a single 190 
elongated and continuous heating coil 
through which the oil flows and is heated to 
the required degree. This coil is of extended 
length and restricted cross-section and has a 
relatively large and effective heating surface 105 
whereby the stream of oil passing there¬ 
through is enabled to efficiently absorb heat 
and reach a high temperature with rapidity. 

A checkered bnck baffle 5 having openings 6 
may serve to distribute the heat evenly over HO 
the coil. A fresh oil charging line 7, having 
a jet or injector 7 4 , extends to a pump 8, 
which is connected to a suitable source of oil 
supply (not shown). The pipe 9, having a 
valve 10, extends from the neating coil 1 to 119 
an enlarged cracking drum or chamber 11, 
within which it may terminate in a distribu¬ 
tor 9*. This distributor 9* may be of any 
suitable form to thoroughly distribute and 
diffuse the charging oil throughout the body 120 
of oil in the drum whereby an intimate con¬ 
tact of the highly heated charging oil with 
the body of oil in the drum is effected. The 
cracking drum is preferably provided with a 
jacket 11* of suitable insurating material to 125 
protect it against heat radiation and is 
equipped with a valved draw-off 12, a vapor 
outlet 13, and an oil gauge 14. The vapor 
outlet 13 extends to a separator 15, having 
a vapor outlet 16, and a condensate outlet *30 
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17. The vapor line 16 terminates in a water- 
cooled condenser coil 18, having an outlet 19 
equipped with a regulatable pressure valve 

20. If desired the valve 20 may be placed 
5 in the vapor line 16 but I prefer to main¬ 
tain the pressure in the heating coil, crack¬ 
ing drum and separator through the con¬ 
denser. The outlet 19 terminates in a col¬ 
lecting tank 21, having a valved gas outlet 

]0 22 and a valved distillate outlet 23. The 
condensate line 17, which is preferably in¬ 
sulated, as indicated at 17 b is equipped with 
a valve 17“ and is connected to the charging 
line 7 at the jet 7\ 

In conducting the process with the appara¬ 
tus illurtrated, the oil to be treated is forced 
through the charging line 7 under consider¬ 
able pressure, and is rapidly flowed through 
the heating coil 1, where it is heated to the 
» desired cracking temperature. Preferably 
this temperature is somewhat higher than the 
temperature at which it is desired to conduct 
the cracking operation and mav or may not 
result in subrtantial vaporization. The oil 
on being forced through the coil acquires a‘ 
high cracking temperature, but on account of 
the rapidity of its flow, decomposition is only 
in the incipient stages when the oil is dis¬ 
charged through the pipe 9 into the heat in- 
* sulated cracking drum 11 where a constant 
body of oil is maintained at a cracking tem- 
/ perature under pressure^ The distributor 9*.. 
if employed serves to discharge the oil into, 
the cracking drum in a wide stream, thus 
■ *» thoroughly mixing the hot oil with the liq¬ 
uid body of oil maintained in the drum and 
diffusing the heat therethrough. This heat 
diffusion is materially aided by using a dis¬ 
tributor with serrated edges. The rapid flow 
<0 of the oil through the coil where it is closely 
confined, is here suddenly retarded, as the oil 
enters the drum which is of ample volume. 
Thus the excess heat of the oil operates to 
maintain the body of oil at the desired crack- 
45 ing temperature and molecular decomposition 
and distillation are carried on vigorously, the 
higher boiling hydrocarbons continually 
breaking up into hydrocarbons of lower boil¬ 
ing point. The vapors and gas generated 
** gather in the upper part of the cracking drum 
and pass out through the vapor outlet 13 to 
the separator 15, where there is effected a 
separation of hydrocarbons of desired vola¬ 
tility'from those of less volatility. The hy- 
u drocarbons of the desired volatility pa-~s out 
through the vapor line 16, by Which they are 
conducted to the condenser 18, where they are 
condensed, and the condensed distillate is 
either intermittently or preferably continu- 
"° ously allowed to run into the collecting tank 

21 . 

The temperature in the air condenser 15 is 
such that the less volatile hydrocarbons are 
condensed and dropped into the conduit 17, 
** by which they are conducted while still hot 


to the jet in the changing line or other suitable 
forced or applied njiechanical pressure device 
for forcingthe condensate into the charging 
stream. The separator is preferably some¬ 
what elevated so as to give a considerable head 70 
of liquid in the pipe 17, which preferably 
contains a U bend, as illustrated, m order to 
form a liquid seal therein. This head of liq¬ 
uid, together with toe high pressure at which 
the oil m the charging line passes the jet, this 75 
pressure being ordinarily from 50 to 100 
pounds higher than the pressure in the drum, 
insures that the condensate shall be constant¬ 
ly and positively drawn into the charging 
line ana forced under applied mechanical 80 
pressure into the coil 1. The introduction of 
this hot condensate into the charging line in¬ 
creases the volume of oil in the heating coil 
and thereby accelerating the flow therein and 
roducing a foamy mixture so that local over- 85' 
eating is prevented and the coil is kept sub¬ 
stantially free from any slight carbon forma¬ 
tions. This condensate consists in a type of 
hydrocarbons which when decomposed does 
not yield any great amount of carbon so that 8° 
the oil charge is constantly bein<r diluted with 
oil capable of being decomposed into lighter 
products without (the production of large 
amounts of carbon. This condensate readies 
the jet in a heated condition, preferably at a 85 
temperature not materially below its boiling 
point, so as to heat the charge of oil entering 
the heating coil. {The heat cycle formed by 
the kerosene Constituents contributes to the 
maintenance of the proper temperatures in 1°° 
the heating coil and the cracking drum. By 
injecting or otherwise suitably forcing this 
condensate under applied mechanical pres¬ 
sure into the heating coil I increase the vol¬ 
ume of oil flowing therein without increas- 186 
ing the total amount of oil charged into toe 
system at any given time. 

A considerable pressure is maintained 
throughout the system, which pressure is reg- v 
ulated by means of toe valve 20 or the valve U® 
on the gas outlet 22. The pressure used 
varies with the character of the oil operated 
on and the character of the product desired. 
Ordinarily the decomposition in toe cracking 
drum is carried on under a pressure of from 115 , 
100 to 400 pounds. In utilizing oils of the 
type commonly employed for decomposition 
into products of the nature of gasoline a tem¬ 
perature in toe drum 11 of from 700° F. to 
850° with a temperature in the coil 1 of from ,1*8 
700° F. to 950° F. is ordinarily used, j For ex¬ 
ample, in cracking a paraffin base gas oil of a 
BaumC gravity of about 34°, a temperature 
of 850° F. in the coil and of 775° F. in the 
drum with a prestore of approximately 200 125 
pounds has been used to advantage. 

The oil to tie decomposed is constantly 
forced into the heating coil thereby causing 
a steady stream of heated oil to enter the 
cracking chamber. The residuum is with- 130 
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drawn preferably at such a rate that there 
is maintained a constant body of oil in the 
cracking zone. 

It is desirable to equip the apparatus with 
• the valves 10 and 17* so that in case there 
is a break in the heating coil the effect of 
any fire resulting may be localized by closing 
said valves, whereby the bulk of oil in the 
system will be retained in the cracking drum 
10 11. It is understood that in the normal op¬ 
eration of the process these valves are open. 

Auxiliary heat may be supplied to the 
cracking drum in any suitable manner if de¬ 
sired, and a convenient method of providing 
1® this auxiliary heat is, as shown in Fig. 2, 
to insulate only the upper part of the drum 
and apply heat at a moderate temperature or 
in a relatively small quantity from any suit¬ 
able heater such as is designated 30. The 
10 lower portion of this drum may. be enclosed 
in a furnace. In the early stages of a run, 
since there is no danger of overheating a 
carbon-free surface, the drum may be heated 
freely until the necessary heat cycle has been 
10 generated and decomposition has begun. 
For this reason the arrangement of Fig. 2 
possesses certain advantages over that of 
Fig. 1. But when decomposition begins, 
with a consequent deposition of carbon, the 
10 heat must be reduced, as otherwise the carbon 
would accumulate on the hot surfaces and 
build up tenacious formations thereon, thus 
preventing the effectual removal of the car¬ 
bon and asphaltic bodies. As the run con- 
tinues only a moderate heat is applied, suf¬ 
ficient only to offset the loss of heat due to 
radiation and distillation. If desired the 
drum may be heated by means of waste heat 
from the furnace 2 or in any other suitable 
40 manner. 

The product obtained by the herein dis¬ 
closed process is, for a cracked product, re¬ 
markably sweet, in other words, low in un- 
satnrated compounds. 

46 It is understood that I use the terms gaso¬ 
line and "kerosene in this application by way 
of example and that these terms are taken 
as types of other similar distillates which 
may be produced by my process. I use the 
•0 term gasoline as an example of the volatile 
product desired which under the tempera¬ 
tures and pressures used is a vapor in the 
separator 15 and is condensable in the cool¬ 
ing coil 18. I use the term kerosene as an 
55 example of those constituents which under 
the temperatures and pressures used is a 
vapor in the vapor line 13 but is condensable 
in the separator 15.' It is to be noted that 
the gravity and boiling point of the products 
50 which will condense in the separator 15 de¬ 
pends upon the temperature therein under 
the pressures used. 

Although for illustrative purposes the in¬ 
vention has been shown and described in con- 
w nection with apparatus of more or less spe¬ 


cific details of construction, arrangement 
and location of parts, and as embodying in 
its mode of operation a certain series and 
sequence of somewhat definite steps and op¬ 
erating conditions, it will be understood that 70 
many of the objects and advantages of the 
invention may be obtained, to a greater oi 
less extent, through the employment of ap¬ 
paratus of modified character or, in fact, 
through variations or, in some cases, omis- 75 
sions, of certain of the component steps, 
without departing from the spirit and scope 
of the invention. 

What I claim is: 

1. The continuous method of converting 88 

hydrocarbons which comprises forcing 
charging oil under superatmospheric pres¬ 
sure through a heating coil and regulating 
the heating therein so that it is raised to a 
cracking temperature, removing said oil from 85 
the coil before any material decomposition 
sets in and conducting it to a vessel main¬ 
tained under superatmospheric pressure and 
not subjected to external heat where crack¬ 
ing is carried on by means of the heat con- ®o 
tained in the oil, removing from the cracking 
zone residuum and vapors formed, separat¬ 
ing the less volatile constituents of the latter 
and forcing them into the charging oil en¬ 
tering the heating coil. *5 

2. The process of converting hydrocarbon ‘ 
oil which comprises continuously forcing oil 
through a heating coil at a rapid rate of flow, 
continuously removing said oil from the coil 
before material cracking takes place and lot 
introducing it into a body of oil while in its 
heated condition to maintain said body .of 

oil at a temperature sufficient for decomposi¬ 
tion without depending upon the application 
of other external heat thereto, removing res- 10C 
iduum and vapors formed, separating out the 
heavier vapors as a condensate and continu¬ 
ously forcing it under maintained mechan¬ 
ical pressure into the heating coil, while 
maintaining a pressure of substantially 100 11® 
to 500 pounds throughout the system. 

3. The process of converting hydrocarbon 
oil which comprises passing oil once through 
a heating coil where the oil acquires a high 
cracking temperature, continuously removing 11T 
said oil from the coil and introducing it into 

a substantially constant body of oil whereby 
said body of oil is maintained at a somewhat 
lower cracking temperature and is subjected 
to decomposition, removing from said body 12® 
of oil residual bodies and vapors formed, 
separating out the heavier of said vapors as 
a condensate and continuously forcing it free 
of residual oil and under maintained mechan¬ 
ical pressure into the heating coil, while main- 125 
taining a pressure of substantially 100 to 500 
pounds throughout the system and continu¬ 
ously supplying charging stock to the process. 

4. A process of oil conversion that com¬ 
prises maintaining a body of oil under super- 138 


1,883,860 


atmospheric pressure at a cracking tempera¬ 
ture in a drum by continuously supplying 
oil at a comparatively high cracking tem¬ 
perature but substantially free from decom- 
5 position into the body of oil in said drum 
to be cracked therein, preventing loss of heat 
from said drum, distilling and condensing 
the gasoline and kerosene fractions, separat¬ 
ing out the kerosene fractions and returning 
10 them under maintained mechanically applied 
pressure and free of residual oil to the in¬ 
coming supply. 

5. A process of oil conversion that com¬ 
prises maintaining a liquid body of oil under 
15 superatmospheric pressure at a cracking tem- 

S erature in an unheated drum, insulating the 
rum against loss of heat and supplying un¬ 
converted oil to the drum through a highly 
heated coil, the rate at which the oil is heated 
2® in the coil being regulated to avoid substantial 
decomposition of the oil therein^ withdraw¬ 
ing vapors from said drum, forcibly return¬ 
ing the heavier constituents of said vapors 
in liquid form and under maintained me- 
25 chanical pressure to the coil, condensing the 
lighter constituents of said vapors under 
superatmospheric pressure and preventing 
the return of residual oil to said coil. 

6. A process of oil conversion that com- 
30 prises charging oil at high speed through a 
coil into a cracking drum, applying nigh 
temperature heat to the coil to raise the tem¬ 
perature of the oil so that it is delivered 
to the drum at a cracking temperature but 
35 without substantial decomposition, maintain¬ 
ing a body of liquid oil under superatmos¬ 
pheric pressure and at a cracking temperature 
in said drum to produce decomposition there¬ 
of, continuously withdrawing the vapors 
from the drum, separating the kerosene-like 
constituents from the lighter vapors, return¬ 
ing the kerosene-like constituents by applied 
mechanical pressure to the coil for passage 
therethrough with the charge, condensing the 
45 lighter vapors, and preventing the return 
of residual oil to said coil. 

7. A process of oil conversion that com¬ 
prises passing charging oil rapidly in a single 
passage through a highly heated coil and 
50 into a cracking chamber maintained under 
superatmospheric pressure to which no high 
temperature heat is applied during the crack¬ 
ing operation, withdrawing residue from said 
chamber, passing the vapors from the cham- 
65 ber into a separator, forcibly returning the 
heavier constituents of said vapors while un¬ 
der maintained pressure and without ma¬ 
terial drop in temperature, with the fresh 
charging oil into the coil, and preventing the 
30 return of residue to said coil. 

8. The continuous method of cracking hy¬ 
drocarbon oils which comprises charging a 
stream of oil into a cracking still to main¬ 
tain a body of oil therein, maintaining the 
oil therein under superatmospheric pressure 


and at a cracking temperature, removing the 
evolved vapors, separating out the heavier 
constituents thereof and cyclically returning 
them to the still for further treatment by 
positively forcing them into the stream of 7® 
charging oil being supplied to the still. 

9. The process of oil conversion that com¬ 
prises maintaining a substantially constant 
body of oil in a still at a cracking tempera¬ 
ture and superatmospheric pressure ana un- 7® 
der distillation, by Continuously supplying 
oil thereto through a heating coil in which 
the oil is raised to a comparatively high 
cracking temperature in a single passage, 
separating out the heavier distillation prod- 80 
ucts in the form of a hot condensate and 
forcing it while still hot and under main¬ 
tained mechanical pressure into the coil for 
retreatment, preventing the return of residual 
oil to the coil and continuously supplying 33 
charging stock to the process. 

10. A process of dil conversion that com¬ 
prises passing the oil once through an ex¬ 
tended heating zone of restricted cross-sec¬ 
tion where it is raised to a cracking tempera- 83 
ture and thence into a cracking ana distilling 
zone where a body of liquid oil is maintained, 
decomposed and distilled, separating the 
heavier constituents of the evolved vapors 
and. without substantial drop of temperature 85 
or pressure, forcibly) returning them to the 
heating zone for retreatment, removing resi¬ 
due from the cracking zone while prevent¬ 
ing recirculation of residue through the heat¬ 
ing zone, and maintaining superatmospheric 100 
pressure through the heating and cracking 
zones. 

11. A process of oil conversion that com¬ 
prises passing the oil through an extended 
heating zone of restricted cross-section where 105 
it is heated to a cricking temperature, de¬ 
livering the heated oil into an unheated 
cracking and distilling zone, separating the 
heavier constituents of the evolved vapors 
and returning them without substantial drop Uf 
in pressure or temperature under mechanical 
pressure to the heating zone for retreatment, 
preventing recirculation of residue through 
the heating zone, maintaining superatmos¬ 
pheric pressure, through the heating and 11,1 
cracking zones and continuously supplying 
charging stock to the process. 

12. A process of oil conversion that com- 
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tially constant body of liquid oil is main¬ 
tained and vapors evolved, separating the 
heavier constituents of the evolved vapors 
and returning them while still hot and with- 12r 
out substantial drop in pressure under me¬ 
chanical pressure to the nesting coil for re¬ 
treatment, removing residuum from the 
drum while preventing recirculation of re¬ 
siduum through the coil, maintaining super- 
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atmospheric pressure through the coil and 
drum and continuously supplying charging 
stock to the process. 

13. A process of oil conversion which com- 
5 prises converting the oil under cracking tem¬ 
perature and superatmospheric pressure, con¬ 
densing the heavier constituents of the 
evolved vapors, mixing the condensed con¬ 
stituents free of residual oil and while in 

10 heated condition and under mechanical pres¬ 
sure with the fresh charging oil, and heating 
and delivering the heated mixture to the 
cracking zone for conversion. 

14. A process of oil conversion that com- 
15 prises forcing a stream of oil under super- 

atmospheric pressure once through an elon¬ 
gated heating zone of restricted cross-section, 
applying heat to the oil in transit there¬ 
through to raise the oil to a cracking tem- 
20 perature, delivering the heated oil into an 
unheated enlarged zone where a substantial¬ 
ly constant body of liquid oil is maintained 
under superatmospheric pressure and at a 
cracking temperature, discharging the resid- 
25 ual oil produced in the process, removing the 
evolved vapors from said enlarged zone, sep¬ 
arating out the heavier constituents thereof 
in the form of a hot condensate and return¬ 
ing said condensate while still hot and free 
no of residual oil for retreatment by positively 
forcing it into the elongated heating zone 
against the back pressure developed therein 
and continuously supplying charging stock 
to the process. 

35 15. The process of oil conversion that com¬ 

prises maintaining a body of oil under super¬ 
atmospheric pressure in a cracking chamber 
where a cracking temperature is main¬ 
tained, by continuously forcing a stream of 
40 charging oil therein through an elongated 
heating coil wherein the oil is raised to a 
cracking temperature, the rate of heating the 
oil flowing through the heating coil being 
such as to avoid substantial deposition of car- 
45 bon therein, separating out the heavier con¬ 
stituents of the evolved vapors and cyclical¬ 
ly returning them for retreatment by posi¬ 
tively forcing them under maintained me¬ 
chanical pressure into the charging stream 
50 ahead of the heating coil and against the 
relatively high back pressure developed 
therein. 

16. The process of oil conversion that com¬ 
prises maintaining a body of oil in a cham- 
55 ber at a cracking temperature, continuously 
charging fresh oil therein at a rapid rate 
through an elongated charging line of re¬ 
stricted cross-section, maintaining superat¬ 
mospheric pressure upon the oil in the cham- 
60 ber whereby a higher back pressure is devel¬ 
oped in the elongated charging line by rea¬ 
son of the frictional resistance of the charg¬ 
ing stream flowing therethrough, removing 
the evolved vapors from the cracking cham- 
65 ber, separating out the heavier constituents 
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under substantially the pressure of the cham¬ 
ber and cyclically returning the separated 
condensate to the cracking chamber for re¬ 
treatment by positively forcing it into the 
charging stream of fresh oil at a point in the 70 
charging line remote from the chamber and 
against the relatively high back pressure 
therein. 

17. A process of oil conversion that corn- 
rises forcing a stream of charging oil un- 75 
er superatmospheric pressure through an 

elongated heating coil wherein the oil is 
brought in a single passage to a cracking 
temperature, delivering the highly heated 
oil into a body of oil in an enlarged drum go 
maintained under superatmospheric pres¬ 
sure, where the evolution of vapors takes 
place and carbon resulting from the cracking 
operation is deposited, drawing off carbon 
residue from said drum, separating the heav- *5 
ier constituents of the evolved vapors and re¬ 
turning them for retreatment in said coil and 
drum by positively forcing them into the 
stream of charging oil ahead of said coil. 

18. A process of converting heavy into 90 
lighter hydrocarbons, which comprises pass¬ 
ing a stream of oil through a zone where said 
oil is heated to a cracking temperature, pass¬ 
ing the oil thence to an enlarged unheated 
zone where conversion occurs, removing the 95 
vapors, subjecting them to reflux condensa¬ 
tion, returning reflux condensate without 

emitting the same to intermingle w’ith a 
ulk supply of charging stock under a me¬ 
chanical pressure to the heating zone for 100 
further treatment, preventing an inter¬ 
mingling of any residue formed in the proc¬ 
ess with the oil in the heating zone, main¬ 
taining superatmospheric pressure on the 
material during conversion in said heat- 105 
ing and conversion zones and continuously 
supplying charging stock to the process. 

19. A process of converting heavy into 
lighter hydrocarbons, which comprises pass¬ 
ing a stream of oil through a coil in a heating no 
zone where said oil is heated to a cracking 
temperature, transferring the highly heated 
oil to an enlarged unheated zone where va¬ 
porization of a substantial portion thereof 
occurs, passing the vapors to a dephlegma- 115 
tor, introducing reflux condensate from said 
dephlegmator without permitting said con¬ 
densate to intermingle with a bulk supply of 
charging stock to pressure applying means 
to be forced under pressure through the coil 120 
in the heating zone, removing the residue 
formed in the process without permitting in¬ 
termingling of residue with the oil in the 
heating coil, maintaining superatmospheric 
pressure on said oil undergoing conversion 125 
and continuously supplying charging stock 
to the process. 

20. A process for converting heavy into 
lighter hydrocarbons, which comprises pass¬ 
ing a stream of oil in a coil through a heating 130 


zone where said oil is heated to a cracking 
temperature, transferring the highly heated 
oil to an enlarged unheated chamber where 
conversion thereof occurs, passing generated 
5 vapors to a reflux condenser, returning re¬ 
flux condensate without being permitted, to 
intermingle with a bulk supply of charging 
stock under a forced mechanical pressure to 
said heating coil, preventing a return of re- 
10 sidual oil formed in the process to the heat¬ 
ing coil, maintaining superatmospheric pres¬ 
sure on the oil undergoing conversion in said 
system, and continuously supplying charg¬ 
ing stock to the process. 


24. A process 
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A process of converting relatively 


heavy into lighter hydrocarbons, which com¬ 
prises passing a stream of oil through a coil 
in a heating zone where the oil is heated to a 
cracking temperature, passing the oil thence 
to an unheated zone where vaporization 
takes place, removing the vapors, subjecting 
them to reflux condensation^ returning reflux 
condensate under maintained mechanical 
> pressure to the heating zone for further 
,j- cracking, removing the residue formed in 
the process from the. system without permit¬ 
ting intermingling of residue with the oil in 
the heating zone, maintaining superatmos¬ 
pheric pressure on the material during treat- 
—j ment in said coil and chamber and continu¬ 
ously supplying charging stock to the 
process. 

22. A process of convert : ng heavy into 
lighter hydrocarbons, which comprises pass- 
35 ing a stream of oil in a coil through a heating 
zone where the oil is heated to a cracking 
temperature and thence to a zone where dis¬ 
tillation takes place, removing the vapors 
and passing them into a reflux condenser, re- 
40 turning reflux condensate free of residual oil 
under maintained mechanical pressure to 
said heating coil for further treatment there¬ 
in, removing the residue formed in the proc¬ 
ess without permitting intermingling of any 
43 residue with the oil in the heating zone, and 
maintain’ng superatmospheric pressure on 
the oil undergoing distillation and condensa¬ 
tion in said system and continuously supply¬ 
ing charging oil to the process, 
so 23. A process of converting' heavy into 
lighter hydrocarbons, which comprises pass¬ 
ing a stream of o : l in a coil through a zone 
where the oil is heated to a cracking tempera¬ 
ture, and thence to a zone where vaporiza- 
35 tion takes place, removing the vapors and 
*’ into a reflux condenser, forcing 
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reflux condensate from said condenser 
under pressure and without material drop 
in temperature and charging stock under ap- 
co plied mechanical pressure in a stream 
through the heating coil, in removing the 
residue formed from the system without per- 
- mitting intermingling of residue with the oil 
in the heating zone, in maintaining super- 
65 atmospheric pressure on the oil under- 
_" .. 117 


reflux condensate! free of residual oil and 
mixed with charging stock under a forced 
mechanical pressure to said heating coil, in 
preventing the return of any liquid residual 
oil formed in the process to the heating coil, 99 
and maintaining superatmospheric pressure 
on the oil in said coil and said chamber. 

25. A process of cracking oil, which com¬ 
prises continuously passing a stream of oil 
through a heating coil where said oil is heat¬ 
ed to a cracking temperature, delivering the 
oil to an enlarged unheated vapor chamber 
where vaporization takes place, removing 
vapors from said chamber and subjecting 
them to an initia|l condenser where portions 
of the vapors are condensed, subjecting the 
uncondensed portion of the vapors tp final 
condensation, returning condensate from 
said initial condenser under applied me¬ 
chanical pressure to the inlet side of said 
heating coil, continuously drawing off the 
residue formed ip the process and preventing 
residue from returning to the heating coil 
and maintaining! superatmospheric pressure 
on the oil in said heating coil, enlarged vapor 
chamber and initial condenser and supply¬ 
ing charging stock continuously to the 
process. 

26; The process of converting hydrocar¬ 
bon oil which comprises passing charging oil 
through a heating coil where it is raised to 
a cracking temperature, passing said heated 
oil into a body of oil in a cracking zone under 
superatmospheric pressure and maintained 
at a cracking temperature by the continual 
entrance therein of the stream of oil from the 
heating coil, removing from the cracking 
zone residuum and vapors formed, separat¬ 
ing the less volatile constituents of the latter 
and intermingling them with the stream of 
charging oil entering the heating coil 'by 
forcing them therein under applied mechani¬ 
cal pressure, withdrawing from tjhe circuit 
and condensing the lighter vapors formed, 
and preventing the return of res:duum to the 
heating coiL 

<v 27. The process of converting hydrocar¬ 
bon oil which comprises continuously forc¬ 
ing oil through 4 heating coil at a rapid rate 
orflow where it is heated to a cracking tem¬ 
perature, introducing it into a body of o : l 
while in its heated condition to maintain said 
body of oil at 4 temperature sufficient for 
decomposition without depending upon the 
application of other .heat thereto, removing 
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the vapors formed, separating out the heavier 
vapors as a condensate, and continuously 
forcing it under maintained mechanical pres¬ 
sure into the heating coil, while maintaining 
5 a pressure of substantially 100 to 500 pounds 
throughout the system. 

28. The process of converting hydrocar¬ 
bon oil which comprises charging oil once 
through a heating coil where the oil acquires 

1® a high cracking temperature, continuously 
removing said oil from the coil and intro¬ 
ducing it into a cracking zone where it is 
maintained at a somewhat lower cracking 
temperature and is subjected to decomposi- 
1® tion, separating vapors from residual oil, 
separating out the heavier of said vapors as 
a condensate, continuously forcing it under 
maintained mechanical pressure into the 
charging oil and thence through the heating 
20 coil, ana preventing the return of residual 
oil to said heating coil while maintaining 
superatmospheric pressure throughout the 
system. ;> v 

29. A process of oil conversion that com- 
25 prises charging oil at high speed through 

a coil into an enlarged drum, applying high 
temperature heat to the coil to raise the 
temperature of the oil so that it is delivered 
to the drum at a cracking temperature, main- 
80 taining a body of liquid oil under superat¬ 
mospheric pressure and at a high tempera- 
- ture in said drum to effect distillation there¬ 
of, continuously withdrawing vapors from 
the drum, separating the kerosene-like con- 
85 stituents from the lighter vapors, returning 
the kerosene-like constituents by maintained 
applied mechanical pressure to the coil for 
assage therethrough with the charge, con- 
ensing the lighter vapors, and preventing 
40 the return of residual oil to said coil. 

30. A process of oil conversion that com¬ 
prises charging oil rapidly in a single pas¬ 
sage through a highly heated coil where the 
oil attains a cracking temperature, and into 

45 a cracking zone where the oil is held at a 
cracking temperature without material rise 
and cracking effected, separating the lighter 
constituents by vaporization from the resid¬ 
ual oil, passing the evolved vapors through 
o0 a separator, forcibly returning the heavier 
constituents of said vapors without material 
drop in pressure and under mechanical pres¬ 
sure with the fresh charging oil into the coil, 
and preventing the return of residual oil to 
55 said coil. 

31. The continuous method of cracking 
hydro-carbon oils which comprises forcing 
a* stream of charging oil into a body of oil 
in a cracking still, maintaining the oil there- 

C3 in under superatmospheric pressure and at 
a cracking temperature, discharging the re¬ 
sidual oil from the system while preventing 
the return of residual oil thereto, removing 
_ the evolved vapors, separating out the heavier 
c ' constituents thereof and cyclically returning 


them to the still for further treatment by 
positively forcing them into the stream of 
charging oil being supplied to the still. 

32. The process of oil conversion that com¬ 
prises maintaining a body of oil in .a cham- W 
ber at a cracking temperature, continuously 
charging fresh oil therein at a rapid rate 
through an elongated charging line of re¬ 
stricted cross-section, maintaining super¬ 
atmospheric pressure upon the oil in the *5 
chamber whereby a higher back pressure 

is developed in tne elongated charging line 
by reason of the frictional resistance of the 
charging stream flowing therethrough, re¬ 
moving the evolved vapors from the crack- 80 
ing chamber, separating out the heavier con¬ 
stituents under substantially the pressure of 
the chamber and cyclically returning the 
separated condensate to the cracking cham¬ 
ber for retreatment by positively forcing 88 
it into the charging stream of fresh oil at a 
point in the charging line remote from the 
chamber and against the relatively high back 
pressure therein, and withdrawing residual 
oil from said chamber while preventing the ®® 
return of any residual oil thereto. 

33. A process of oil conversion that com¬ 
prises forcing a stream of oil under super¬ 
atmospheric pressure through an elongated 
heating coil wherein the oil is brought in a M 
single passage to a cracking temperature, de¬ 
livering the nighly heated oil into a substan¬ 
tially constant body of oil in an unheated 
enlarged drum maintained under super¬ 
atmospheric pressure, where the evolution of M® 
vapors takes place and carbon resulting from 
the cracking operation is deposited, separat¬ 
ing the heavier constituents of the evolved 
vapors, returning them free of residual oil 
for retreatment in said coil and drum by 1°® 
positively forcing them under maintained 
mechanical pressure into said heating coil, 
and continuously supplying charging oil to 
the process. 

34. A process of converting heavy into HO 
lighter hydrocarbons, which comprises pass¬ 
ing a stream of hydrocarbon oil through a 
zone where said oil is heated to a cracking 
temperature, passing the oil thence to a zone 
maintained at substantially the temperature 118 
of the entering oil and where conversion oc¬ 
curs, separating the vapors from the residue, 
subjecting the vapors to reflux condensation, 
returning reflux condensate under main¬ 
tained mechanical pressure to the heating 120 
zone for further treatment, discharging the 
residue formed in the process while prevent¬ 
ing an intermingling of residue with the oil 

in the heating zone, maintaining superatmos¬ 
pheric pressure on the material during its 125 
passage through said heating and conversion 
zones and supplying charging oil continu¬ 
ously to the process. 

35. A process of converting heavy into 
lighter hydrocarbons, which comprises pass- 1^ 
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ing a stream of oil through a coil in a heat¬ 
ing zone where said oil. is heated to a (Tack¬ 
ing temperature, transferring the highly 
heated ou into a body of oil in an unheated 
zone where vaporization of a substantial por- 
* tion thereof occurs, passing the vapors to a 
dephlegmator, introducing reflux conden¬ 
sate from said dephlegmator, while still un¬ 
der pressure to pressure applying means to 
10 be forced under maintained mechanical pres¬ 
sure through the coil in the heating zone, re¬ 
moving the residue from the system without 
permitting intermingling of residue with the 
oil in the neating coil, maintaining superat- 
. _ mospheric pressure on said oil throughout the 
system and continuously supplying charging 
stock to the process. 

36. A process of converting heavy into 
lighter Hydrocarbons, which comprises 

20 charging a stream of oil through a heating 
coil where the oil is heated to a cracking tem¬ 
perature and thence to a zone where distilla¬ 
tion takes place, passing the evolved vapors 
into a reflux condenser, returning reflux con- 
25 densate under maintained mechanical pres¬ 
sure with said charging stream to said heat¬ 
ing coil for further treatment therein, pre¬ 
venting intermingling of residual oil with 
the oil in the heating zone and maintaining 
30 superatmospheric pressure on the oil under¬ 
going conversion, distillation and condensa¬ 
tion m said system. 

37. A process of converting heavy into 
lighter hydrocarbons, which comprises 

35 forcing a stream of charging oil through a 
coil in a zone where the oil is heated to a 
cracking temperature, and thence to an en¬ 
larged zone where vaporization takes place, 
removing the vapors and passing them into 
40 a reflux condenser, forcing hot reflux con¬ 
densate while under maintained applied me¬ 
chanical pressure into the stream of charg¬ 
ing stock and thence through the heating coil, 
preventing intermingling of residual oil with 
45 the oil in the heating zone, and maintaining 
super-atmospheiric pressure on the oil under¬ 
going heating and vaporization in said sys¬ 
tem. 

38. A process of converting relatively 
50 heavy into lighter hydrocarbons, which com¬ 
prises charging a stream of oil through a 
coil in a heating zone where said oil is heated 
to a cracking temperature, passing the oil 
to a zone maintained at a cracking tempera- 

55 tore where conversion thereof occurs, sepa¬ 
rating the lighter products from the residual 
oil by vaporization, introducing generated 
vapors to a reflux condenser, retunng reflux 
condensate mixed with charging stock under 
to a forced mechanical pressure to said heating 
coil, preventing the return of residual oil to 
the nesting coil, and mamtoirrmfr superat¬ 
mospheric pressure on the oil undergoing 
conversion in. said system. 

05 89. A process of cra&ing oil which com- 
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prises subjecting oil in a fired heating zone 
to a cracking temperature solely by. the ap¬ 
plication of external heat, delivering the 
highly heated oil into a heat insulated zone 
where separation of vapors from residual oil 70 
takes place, discharging the residual oil, sub¬ 
jecting separated vapors to partial condensa¬ 
tion to separate out the heavier constituents 
thereof as a condensate, removing uncon¬ 
densed vapors and positively returning con- 70 
densate unmixed with residual oil by main¬ 
tained mechanically applied pressure to the 
heating zone for farther treatment and con¬ 
tinuously supplying charging stock to the 
process. . L ‘ . 80 

40. A process of cracking oil which com¬ 
prises passing oil in a stream under superat¬ 
mospheric pressure through a heating coil 
where it is heated i|n transit solely by external 
heat to a cracking temperature, conducting 85 
the highly heated oil into an enlarged heat in¬ 
sulated vapor separating zone maintained 
under pressure and where distillation of the 
lighter products from the residual oil takes 
place, removing the vapors therefrom for con- 90 
densation of toe heavier constituents under 
superatmospheric pressure into a liquid con¬ 
densate, removing jthe vaporized lighter con¬ 
stituents and compelling the positive forcible 
return of condensate unmixed with residual 80 
oil through the heating coil by maintained 
mechanically applied pressure and supplying 
charging stock continuously to the process. 

41. A process of oil conversion wnich com- A 
prises heating the oil under superatmos- loo 
pheric pressure in a heating coil to a crack¬ 
ing temperature in a single passage there¬ 
through, delivering the heated ou into a 
cracking zone maintained under superatmos¬ 
pheric pressure, moderately heating the oil in 108 
said cracking zone! to substantially maintain 
the cracking temperature and effect crack¬ 
ing of the ou therein, separating the cracked 
vapors from the residual oil and forming a 
condensate of the lieavier constituents there- uo 
of, collecting the lighter constituents as a 
distillate, forcibly returning the condensate , 
while in heated condition and under main¬ 
tained mechanical pressure to the heating 
coil for further, treatment, discharging the 110 
residual oil formed in the process, while pre¬ 
venting rec : rculation of residual oil through 
the heating coil, aid continuously supplying 
charging stock to the process. 

42. A process of cracking oil which com- iso 
prises forcing a stream of charging oil under 
superatmospneric j pressure through a heating 
coil where it is raised in single passage to a 
cracking temperature, delivering the heated 

oil into an enlarged zone where vaporization 120 
takes place under superatmospheric pressure, 
removing the evolved vapors and producing 
a condensate of the heavier constituents there¬ 
of, injecting a stream of condensate into the 
stream of charging oil by jet action, and pre- IC5 
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venting recirculation of residual oil formed 
in the process to the heating coil. 

43. A process of oil conversion which com¬ 
prises passing oil under superatmospheric 

_ pressure through a heating coil, raising the 
0 oil in single transit through said coil to a 
cracking temperature but removing the oil 
from the heating coil in a state of incipient 
cracking but before substantial cracking is 
10 effected, passing the heated oil free from resi¬ 
due into an enlarged cracking zone where it 
is maintained under superatmospheric pres¬ 
sure and at a cracking temperature for a suf¬ 
ficient time to effect material cracking there- 
15 of, separating the light cracked products 
from the residual oil by vaporization in said 
enlarged zone, discharging residual oil from 
the system, dephlegmating the vapors under 
superatmospheric pressure to separate out a 
20 condensate of the heavier constituents there¬ 
of, returning the hot condensate without re¬ 
lease of pressure thereon by maintained 
forced mechanical pressure to the heating 
coil for retreatment, without permitting in- 
25 termingling of residual oil with the oil in said 
heating coil and continuously supplying 
charging stock to the process. 

44. A process of oil conversion which com¬ 
prises forcing a stream of charging oil rap- 

30 idly and under superatmospheric pressure 
once through a heatmg coil where it is raised 
to a cracking temperature but without sub¬ 
stantial cracking therein, delivering the* oil 
to a cracking zone where superatmospheric 
35 pressure and a cracking temperature is main¬ 
tained and material cracking of the oil ef¬ 
fected, discharging the residual oil formed in 
the process without permitting the return of 
any residual oil to the heating coil, produc- 
40 ing a condensate of the heavier constituents 
of the vapors evolved in said cracking zone, 
and cyclically returning condensate while 
still hot under applied mechanical pressure 
to the heating coil for retreatment in said 
45 coil and said cracking zone in commingled 
relation with the charging stream. 

In witness whereof I have hereunto set my 
hand this 2d day of April 1923. 

OTTO BEHIMER. 
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CARMICHAEL* District Director of O. & 
Immigration aid Naturalization Sonrlco, 
v. WONG CHOON OCR. 

No. 9685. 

Circuit Court of Appeals. Ninth Circuit 
Oct. tf, 1911. 

Evldonea 0571(1) 

Exclusion of the son of a native bom 
citizen of the United States based on the 
testimony of cxjKrrts concerning son’s age 
was improper where it appeared that ex¬ 
perts’ conclusions rested on averages of 
observed cases. 

STEPHENS, Circuit Judge, dissenting 
on rehearing. 


tablish under the present law my right to 
enter my country, as is this lad, Wong 
Choon Ock, and had been subjected to the 
same expert testimony, my citizenship 
wrongfully would have been denied. 

STEPHENS, Circuit Jtidgc (dissenting). 

I vote for granting of the petition for re¬ 
hearing because upon a more careful re¬ 
view of the facts I think it presents the 
same problems as arc presented in the case 
of Kong Din Quong v. Haff, 9 Gr., 112 
F2d 96. 



On petition for rehearing. 

Petition denied. 

For former opinion, sec 119 F.2d 173. 

Before DENMAN, MATHEWS, and 
STEPHENS, Circuit Judges. 

PER CURIAM. 

The petition for rehearing is denied. 

DENMAN, Grcuit Judge (concurring).* 

It is but fair to Director Carmichael to 
state that it is quite possible my refusal to 
give weight to the testimony of the experts 
is based upon my belief that their conclu¬ 
sions rest on averages of the observed 
cases. Such averages include extremes 
which well might cover the physical condi¬ 
tions of the appellee. At ten years of age, 
because of my size, I was excluded from 
footraces for boys under fourteen. It was 
not a soft overgrowth, for in the next year 
with a party of mountaineers 1 climbed 
with them to the. thumb on Shasta. No 
doubt my bones would have shown their 
development to the experts. At fourteen I 
was tough fiberd enough to take the gaff'of 
days of duck shooting with the market 
hunters in the San Joaquin delta, the 
pelagic sealers who wintered there. 

This'is written with a full appreciation of 
the auditors’ amused tolerance of the ma¬ 
ture, relating their early animal vigor, as 
recalled through the distant perspective of 
their childhood. However, I have no doubt 
that if I, at ten years of Age and with a 
yellow skin and Mongoloid features, had 
then arrived from China and sought to es- 


TEXAS CO. V. ANDERSON-PRICHARO 
REFINING CORPORATION. 

No. 2l7i: 

Circuit Court of Appeal*, Tenth Circuit. 
Sept. 2, 19 it 

Rehearing Denied n|>v. 3.1941 

1. Patents 0167(1 «/ 4 ) 

The specification and claims of a pat¬ 
ent constitute a “contract” between the 
United States and the patentee and they 
should be read and construed together, not 
for the purpose of limiting, contracting or 
expanding the claims, but for the purpose 
of ascertaining from, the entire agreement 
the actual intention of the panics. 

See Word* and Plirascj, Permanent 
Edition, for all other definitions of 
"Contract”. 

2. Patents 0167(1 */ 4 ) 

The scope of every patent is limited 
to the invention described in the claims 
read in the light of the specification. 


3. Patents 0160 

Where the language of- *a patent is 
susceptible of a particular construction, the 
Patent Office proceedings may be resorted 
to, to determine whether that construction 
accords with the avowed intent of the 
parties. 


4. Patents 0246 

Every element of a| combination or 
step in a process claimed is conclusively 
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KtO 


presumed to be material and the omission 
of one element; ingredient or step of a 
combination claim avoids infringement of 
that claim, regardless of whether the omit¬ 
ted element, ingredient or step was essen¬ 
tial to the combination. 

i 

5. Patent* <=>229 

A claim of a process patent is not in¬ 
fringed where any one of the steps or 
series of acts set forth in the claim as 
constituting the process is omitted, unless 
some equivalent step or act is substituted 
for tb • one omitted. 

6. PatMt* «=>32B 

Patent No. 1,883,850, claims 12, 14, 
19, 21, 22, 23, 25. 29, 35. 36, 39 and 40 for 
oil cracking process held not infringed. 

7.. Patents «=►!» 

A patentee who disclaims admits that 
he claimed more than that of which he 
was the original inventor and the subject 
matter disclaimed ceased to be a part of 
his invention. 

& Patents «3lS4 

Where a patentee disclaims, the claims 
retained must differentiate in operation and 
result from the subject matter surrendered. 

•. Patents «=>I55 

In order for claims of patentee to be 
patentable, the claims must be inventively 
different from claims surrendered by the 
patentee, that is, the specific details or 
limitations in the patentee’s claims, not 
found in the claims of the party to whom 
patentee surrendered, must when combined, 
with the steps embraced in the latter, 
amount to "invention” over such claims. 

8m Words and Phrsses, Permanent 
Edition, for all other definitions of 
“Invention". 

10. Patents «=>»<S8<2) 

Where applicant for patent acquiesces 
in rejection of claims and amends the 
claims, or substitutes other claims to meet 
the objection of the Patent Office, he will 
be deemed to have surrendered and dis¬ 
claimed what he thus conceded and is 
bound t>y the limitations imposed and it is 
immaterial whether the rejection was prop¬ 
er. 


I Hereinafter called the Refining Cor¬ 
poration. 


11. Patents <S=»I7(4) 

Where prior to the time when hot oil 
pump became available in the oil crack¬ 
ing art, the hot reflux in patentee’s process 
was returned to drum for further crack¬ 
ing, the conceiving of idea of returning it 
to the charging stream by means of the 
hot oil pump when such pump became 
available, so it would pass through the 
coil and again be raised to cracking tem¬ 
perature did not rise to the dignity of 
"invention” and was merely the exercise of 
mechanical skill of one trained in the art. 

12. Patents $=>328 

Patent No. 1,883,850, claims 12, 14, 19, 
21, 22, 23, 25, 29, 35, 36, 39 and 40, for 
oil cracking process, if construed as em¬ 
bracing dean circulation with a hot oil 
pump as an auxiliary to the cracking proc¬ 
ess, would be void for want of invention. 


Appeal from the District Court of the 
United States for the Western District of 
Oklahoma; T. Blake Kennedy, Judge. 

Action by the Texas Company against 
Anderson-Prichard Refining Corporation, 
for infringement of a patent. From a 
judgment dismissing the action, 32 F.Supp. 
347, the plaintiff appeals. 

Affirmed. 

Drury W. Cooper, of New York City 
(Benjamin B. Schneider and Newton A. 
Burgess; both of New York City, Brady 
Cole, of Houston, Tex., and B. A. Ames, 
of Oklahoma City, OkL, on the brief), for 
appellant. 

Thorley von Holst, of Chicago, DL, 
Arthur C Denison, of Cleveland, Ohio, 
and J. Bernhard Thiess, of Chicago, I1L 
(Joseph G. Carey, of Wichita, Kan., J. 
H. Jarman, of Oklahoma City, Okl., and 
Sidney Neuman and Robert W. Poore, 
both of Chicago, IIL, on the brief), for 
appellee. 

Before PHILLIPS. BRATTON, and 
MUR RAH, Circuit Judges. 

PHILLIPS, Grcuit Judge. 

The Texas Company brought this suit 
against Anderson-Prichard Refining Cor¬ 
poration 1 for alleged infringement of 
claims 12, 14, 19, 21. 22, 23, 25, 29, 35. 36, 
38, 39, 40, and 41 * of patent No. 1,883,- 

tOn tbe appeal, claims 38 and 41 are 

not preawd. 
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VOL It was ap plied for Novemb er 21, co n d e n s a b le, light oils, such as gas o li ne " ; 
1918; and framed October 18* 1932.* in prior methods of cracking hydrocarbon 
From a j ud gment d i s mi s s ing die suit, Tex* ofls, carbon forms on the sides of the tubes 
as Co mpany feas appealed. and stills exposed to sufficient heat to ef- 

In tkar brief, comnd for Ton Com- f «« the . operation^*, art™ 

pay - «*e dm chin. 39 my he needed »” ”.. !*<*?* ° f tl ^ "ft”' «■ *«■* «■* 
u typnl. ft rads u follow,: crTTOOua the meal ar&ca, ^O^rdt- 

>i creasing the tensile str eng th of the metal 

“39. A proems of cracking ofl which causing it to bulge and break; jmd in 
com P f “ e * craddng oil for gasoline, there is gcneral- 

"(1) subjecting oil in a fired healing ly formed a considerable juantity of vapors 
zone to A cracking tempe ra ture soldy by header, than gasoline, generally called 
the a pplic at io n of external heat, kerosene; and that under existing methods, 

*(2) delmfhif the highly hated oil into it ha ton foand di«cnh to cock ketoeene 

n hat inenleted sooe where eepomdoo of 1010 ^ CT prodnets. 

— y of « f pn flu w »« <i ^n | oj] tnlf^ He further states: In is a broad novel 

d*/*\ - j . feature of the herein disclosed process that 


beating saw. Won* any *11 baton* ial m*ek- 
iaa ami bridnit deposit hm of carbon 
takes place. The highly heated oH. ia a 
state of Incipient crocking. la delivered 
to the cracking tone where te m per atu re 
(700* to «f0* F> and preaaare (W 0 to 
400* iMamfe) eonditioM are amfataiard 
and the cracking of the oil and I w Me t t 
deposition of earhoa an effected. “The 
outlet* from the cirrait ire ao cootmOed 
that* the entire ayatem la m ain t ain ed 
under a pr wwa re anficient to inan re the 
desired*’ cracking. The balk of the car- 
bon la removed from the circuit by with* 
drawing from the cracking anoe portiona 
of the nwidne oil. WkiJe “the proem*, ia 
it$ broad eemcrptioa, is c o mp lete at lib 
•tape. • • ,v preferably tka. liykt 
prtyfmrff’ co ml in we Ike cprie kadar the 


sad liberated. 

Cracking ia dependent on tol a t i re fas* 
dltlnaa of preaaore, temperature, and 
time. The nrr inaa ry preaaare and tern* 
peratnre nmat be maintained for a *nfB- 
dent period of time to enable cracking 
to take place. . The time factor ia can* 
trolled by regulating the rate of heating 
the oil pnaaing through the beating none 
an that the te mp er a t u re Is raiaed pro¬ 
gressively ia transit and r eaches the de- 
aiiod cracking temperature (TOO* to Oft* 
F.) Jnat pr s v i ons to ita exit from ths 
hen ting none. Thus. the oil lsavon As 


gaa amt arc subjected to 
te mp er a ture whereby the 1 
enta are rna dcnst d into 
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The prior patent art * had broadly taught 
the steps in a cracking process of return¬ 
ing reflux to the heating zone for further 
treatment and continuously withdrawing 
the carbon-containing residue and not re¬ 
turning it to the system. 

The continuous coil cracking process of 
Rittman and de Florez operated with con¬ 
tinuous charge and continuous withdrawal 
and nonreturn of residue. They did not 
return the hot reflux for retreatment dur¬ 
ing the operation due to the lack of a pump 
suitable for handling the hot materials. 

A continuous once-through coil crack¬ 
ing process with, residue withdrawn was 
taught in British Benton patent No. 1922. 

Before Behimer entered the field, there 
wefe in commercial operation, two schools 
of cracking, one, the liquid phase method 
where a body of liquid oil was cracked and 
distilled generally in a tank or drum main¬ 
tained under superatroospheric pressure, 
and the other ai vapor and liquid vapor 
phase where the oil was heated and vapor¬ 
ized either completely or to a substantial 
degree, and cracked in a tube or coil 

Liquid phase processes were at first pre¬ 
ferred because they operated at low tem¬ 
peratures and with a long time factor and 
made a product most closely resembling 
'the white, sweet, natural gasoline, low in 
unsaturates, of simple distillation opera¬ 
tions which was the standard product when 
Behimer entered the field. Vapor or liquid 
vapor phase processes operated at high 
temp era t u re s mid with a short time factor 
and made a product unlike natural gaso¬ 
line, being rich in unsaturates and of bad 
color and foul odor, and difficult to treat 

In drum cracking liquid phase professes, 
pressure is necessary to insure the time 
factor and thereby insure cracking. By 
maintaining pressure, the boiling point of 
the liquid oil is materially raised. The 
oil is kept in the liquid state for a suffi¬ 
cient period of time to be cracked and 
vaporization does not occur until the crack¬ 
ing has resulted in the formation of lighter 
products such as gasoline and kerosene. 

. The unsaturates above referred to im¬ 
part an antiknock quality to gasoline. With 
the development of the high-compression 
motor and the consequent demand for an 
antiknock gasoline, the vapor and liquid 
vapor phase processes came into favor. 


' sPiehticker IT. & Patent No. 477.153, 
British No. 1,306; Han No. 1,1754)10; 


The apparatus by which the Refining 
Corporation's process is utilized is illus¬ 
trated by the simplified drawing on the op¬ 
posite page. 

The cracking tubes form a continuous 
coil of pipe approximately one mile in 
length. They are arranged in five series, 
the first consisting of 48, the second 16, 
the third 65, the fourth 48, and the fifth 
32 tubes. The first or upper series of tubes 
that extend out over the fire are called .the 
roof bank. The several series of tubes be¬ 
low the roof bank are called the convection 
bank and are separated from the furnace 
fire by a bridge wall to the left thereof. 
The heated gases from the fire pass up¬ 
ward over the bridge wall, thence down¬ 
ward through the convection bank to. a 
collecting tunnel and out through a stack. 
The roof bank extends out over the fire 
and receives its heat primarily by direct 
radiation from the fire and from the brick 
walls of the furnace. The convection bank 
is heated by convection heat from the gases 
and also by heat radiated from the gases 
and brick, walls of the furnace. The roof 
bank and the upper series of the convection 
bank, being nearest the fire, receive the 
highest degree of heat, while the lower 
series of the convection bank, being 
farthest from the fire, receive tl.c least 
amount of heat The tubes in the roof 
bank are staggered so that each tube re¬ 
ceives direct radiant beat from the fire and 
the brick walls. 

The charging stock is forced into the 
lowest series of the convection bank by 
means of -the reflux pump at a pressure 
of 1150 pounds per square inch and at a 
temperature of 590* F. The furnace tem¬ 
perature about this bank is 933* F. The 
oil travels in a. direction, counter to .the 
flow of the gases in the furnace. - The 
tempe r atu r e of the oil is raised to 665* F. 
in this lower series. The oil then flows 
to the upper series of the convection bank 
traveling as indicated by the. arrows on 
the drawing where the furnace temperature 
is 1325* F. As the oil leaves the upper 
series of the convection bank its tempera¬ 
ture is raised to 735* F., a cracking tem¬ 
perature, but one at which cracking pro¬ 
ceeds at a relatively slow rate. 'Hie oil 
then travels through the roof bank series 
as indicated by the arrows and when it 
leaves those series it has reached a tem- 


EUi.No. &90J099. 
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txratare of 911* F.* .By the time the oil 
leaves the roof bank about 13 per cent of 
the stream has been cracked and about 15 
per cent of the stream has been vaporized. 
The oil then passes downward through the 
remaining series of the convection bank 
and reaches a temperature of 926* F. 
When it passes into the outlet line, the 
pressure has been reduced to 400 pounds 

* After oil reaches a cracking tempera¬ 
ture the rate of cracking dooblea with 


and about 24 per cent ofjlhe stream has 
been cracked. By* the time the oil has 
completed its cycle through the cracking 
tubes about 95 per centT of it by weight and 
about 99 per cent by volume has been 
vaporized. 

The oil enters the furnace at a velocity 
of 10 feet per second. As it travels it 
expands as the result of heating and be* 

approximately each 20 degrees of in* 
crease in the temperature. 
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gins to vaporize. This increases .the veloc¬ 
ity so that when it leaves the roof bank 
it is traveling 15 feet per second. As it 
leaves the cracking coils it is traveling at 
approximately 55 feet per second. It pass¬ 
es through the one mile of coil in about 
five and one-half minutes. 

Valve A is a pressure controlled valve. 
It is so adjusted as to maintain the pres¬ 
sure in the tubes at the point where the 
outlet tube connects with the valve at 400 
pounds per square inch. 

After the oil passes inrough valve A at 
a pressure of 400 pounds, the pressure de¬ 
creases between the valve and the separator 
to 26 pounds. This release of pressure 
causes\a substantial'drop in temperature. 
The oil is further cooled by a stream of 
topped crude oil which is pumped into the 
transfer line between valve A and the 
separator. This further reduces the tem¬ 
perature from 926° F. at the valve to 758* 
F. in the bottom of the separator. Were 
the temperature not thus reduced, prac¬ 
tically all the material coming from the 
cr a cking tubes bjr vaporization would pass 
out through the top of the separator. The 
heat exchange effects a d is t i l l at i on of the 
topped crude. 

A small amount of liquid, approximately 
12 barrels, is maintained in the bottom of 
the separator, which has a. capacity of 
a ppr o xima tely 300 barrels, to seal it against 
vapors and p revent them from being drawn 
out through the residuum drawoff. 

The vapor enters 4 the s ep a r a t or at a 
v e lo ci ty of 500 miles per hour due to Or 
great expansion. This hot stream of vapor 
striking the topped crude at this high 
ve l oc i ty tears it up into small partides 
cre a ting a mixture of hot vapor and en¬ 
trained heavy oil partides. Tile liquid in 
die bottom of the separator is churned and 
agitated into a froth by the stream of 
vapor. The vapors rise through the froth 
and pass upward and out of the top of 
the s epa r ator through tbgjrapor KnC. The 
liquid froth is continually d r opped bade 
to the botgom of the separator and dm en¬ 
trained droplets or residuum tend to settle 
out and fall to the bot t om as the v ap ors 
pass to the top of the separator. The 
resi duu m is drawn off through the line at 
the bottom of thq vapor separator so as 
to substantially the same amount 

of liquid in the separator at all times. A 
small amount of r esiduum comes from die 
oil that has passed t hr ou g h die cracking 
cod but the larger part com e s from the 
'topped crude. The heated vapors crack 


about one per cent of the topped crude. 
A small amount of cracking remits from 
any distillation process. 

The vapors that pass out of the separator 
consist of gas, gasoline, and heavier con¬ 
stituents and some' entrained residuum not 
separated out These vapors pass intd 
the bubble tower at a te mpe rat u re of 752° 
F. and flow through a series of bubble decks 
where they are subjected to a gradual 
cooling. This produces condensation and 
a washing of the gases, by the condensate 
which dbws down the bubble decks counter 
to the flow of the vapors. The result is 
that the heavier stock is condensed and 
flows down to the bottom of the bubble 
tower where it accumulates as a clean 
charging stock and is picked up by the 
reflux or hot oil pump and charged into 
the cracking coiL The cracked distillate 
and gas pass out of the bubble tower to 
the condenser where the distillate is con¬ 
densed and the gas remains unoondensed. 
From there the gas is carried to a gas 
separator where the gas is separated from 
the distillate entrained therein. 

The cooling of the bubbles tower is ef¬ 
fected by introducing cold distillate at 
the top of the bubble tower. The ex¬ 
change of beat cools the vapors and con¬ 
denses the distillate and it again passes 
out through the top of the bubble tower. 

Cold gas oil is also pumped into the 
babble tower about midway between the 
top and bottom thereof and is heated by 
the vapors and tends to effect farther con¬ 
densation thereof. This adds to the con¬ 
densed material the necessary additional 
dean cracking stock 

In the process, charging stock is used 
which is sufficiently dean to avoid carbon 
formation in any substantial amount in 
the coils. However, over a period of time, 
a small amount of carbon forms in the 
tabes, die separator, and the bubble tower. 
The tubes are equipped with removable 
pings at the ends thereof. These plugs 
are removed and the carbon is loosened 
by an air-driven turbine cleaner ‘having 
cutting edges which rotate at high speed 
and cm and loosen the coke. The latter is 
blown out by exhaust air from the turbines. 

Ninety-nine per cent of the cracking 
takes place in the cracking coils. Crack¬ 
ing ceases when the oil passes through 
valve A. due to the reduction in tempera¬ 
ture. 

P r essure is not an essential factor in 
cracking. Oil cracks when it is subjecteo to 
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In the vapor phase or liquid vapor phase they cannot escape but must travel along 
oil cracking process, pressure is not essential and are cracked with the liquid. Pressure 
to effecting either distillation or cracking, has no relation to the cracking operation it* 
Many such processes operate at low pres- self but merely serves to economize on the 
sure. As vapors form in the cracking coil, length of the coil by compressing the vapors 


yised a method to prevent, • • • the 

• • • cracking of the ofl within any 
part of the apparatus which is external¬ 
ly heated. • • • They have segre¬ 
gated, as far qs possible, the heating step 
and the * * * cracking step, by 
rapidly imparting the heat to the oil in 
a * * * coil subjected to high ex¬ 
ternal temperatures where substantial 

* * * eraddng was inhibited and ef¬ 
fected substantially all of the • • • 

cracking in a zone • • • separate 
and apart from the heating zone.” 

In Interference 82,305, Behimer stated: 

“Diametrically opposed to the efforts 
of others, Ilohnes et aL concentrated 
their endeavors on the cause [of carbon 
formation] ns distinguished from the ef- 

/■rtl- 99 

ZCCT* 

“They segregated, as far as possible, 
the heating step and the * * * crack¬ 
ing step, by imparting the heat to the 
oil in a zone subjected to high external 
temperatures where substantial * * * 
cracking was inhibited and effected sub¬ 
stantially all of the • • • • cracking 
in a zone remote from the heating zone.” 

In Interference S&543. Behimer stated: 

“The position of Holmes et aL [Be¬ 
himer] has always been, b now and will 
continue to be that the p roc ess e s of 
Holmes et aL and Dubbs are the an- 
tithesb of each other in thgt In the for¬ 
mer practically aH the • •• crack¬ 
ing takes place in the drum, while in 
the Utter practically none takes place 
therein.” 

“The Behimer principle b a reversal of 
the prior art principle exemplified by 
Trumbie. 

“Instead of heating and forming carbon 
in the same receptacle (e.g.. the coil), 
Behimer beats in one receptacle (the 
coil) and forms carbon in another (the 
drum).” 

“The Trumbie patent further indicates 
that the cracking is confined to the tubes 
by the fact that it assigns no cracking 
to the dram, but on the contrary as¬ 
signs thereto only the function of vspof 
releasing which had always been the func¬ 
tion in the dram of the prior art systems 
In which the cracking was done exclusive¬ 
ly in the coil.” 

In Interference 40,650, Behimer stated: 

“Oil boils below a cracking temperature 
and would go off in vapor before a 
cracking temperature could be attained, 
except for the pressure which raises its 


boding point and holds it in liquid form 
until cracking takes place. When crack¬ 
ing takes place, light oil snch as gasoline 
and kerosene,* are .formed. These oils 
boil at a lower temperature and hence 
vaporise in spite of the pressure main¬ 
tained. It b the vaporization of these 
light oOs (which result from cracking) 
which takes place in the drum of Holmes 
et aL” 

“In the Dubbs vaporising chamber the 
pressure which was maintained on the ofl 
in the cracking tubes, where cracking 
takes place, b hrgely dropped as the oil 
enters the drum, thereby! lowering the 
boiling point of all of the liquid, wheth¬ 
er cracked or uncracked, and causing not 
only any gasoline and kerosene, formed 
by cracking in the cofl, to vaporise but 
also the uncracked starting material to 
be immediately vaporized and carried over 
into the dephlegmator. This immediate 
and extensive vaporization resulting from 
the drop in pressure is accompanied by 
sufficient absorption of heat to preclude 
any cracking taking place in the drum.” 

“Holmes et aL have found it desirable 
• • • to effect distillation in the drum 

and to return the condensate, resulting 
from subsequent separation, to the beat¬ 
ing coal for. repassage through the sys¬ 
tem. • • • The basic principles of 
operation, however, are entirely inde¬ 
pendent of these auxiliary features of 
refinement. In the broad 
invention, these features 
ted. without altering or affecting the gen¬ 
eral mode of operation.” 

In the Behimer parent 
stated: 

“Applicant does not contend that the 
counter-current flow of combustion gas¬ 
es and ofl b new per se but does contend 
that the combination steps set forth in 
claim 82 is patentsbly different from the 
Trumbie plus Ellis combination. In the 
particubr process of applicant, the coun¬ 
ter-current flow gives new and unexpect¬ 
ed results in that it enables applicant to 
impart the Anal temperature to bis ofl 
near the exit of the coiL •• • • As 
a matter of fact, instead df the counter¬ 
current flow affording an advantage to 
Trumbie it would have the directly oppo¬ 
site effect because in Trumbie the oil is' 
cracked in the coil and if is. therefore, 
an advantage to submit the oil to the 
highest temperature as it |enters the coil 
in order to bring it to a cracking temper¬ 
ature as rapidly as possible.” 


aspect of the 
may be orait- 


application he 
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REFINING CORPORATION. 
No. 1485. 

District Court, W. D. Oklahoma. 
March 7, 104a 

I. Patents C=»99 


(Pages 347, 348, 349 and 351 of Federal 
Supplement, Vol. 32.) 

TEXAS CO. ▼. AXDEUSON-PRICnARD REFINING CORPORATION 347 

Jt I'^app, 347 

TEXAS CO. v. ANDERSON-PRI CHARD S. Patents 0229 

Where the difficulty in 03 cracking 
art was not that interested person would 
fail to think of a-pump in returning con* 
densate, but that no pump had been de¬ 
vised to handle oil at high temperature, 
.*• pump or other mechanically applied 
pressure would not be lovel “invention” 
Application for patent should contain j n itself and would not add anything to 
written description of the device and of patent claims on oil cracking process, as 
the manner and process of making, com- compared with earlier patent involving 
pounding and using it in such full, clear, a cyclic system generally, and hence could 
concise and exact terms as to enable not be used to make allegedly infringing 
any person skilled in the art or science process read upon claims of the later 
to which it pertains or to which it is most 
nearly connected, to make, construct, com¬ 
pound and use the device. 

2. Patents C=»l67(l>/ 4 ) 

The scope of every patent is limited to 
the invention described in the claims, read 
in the light of the specifications. 

X Patents «=*l67(l'/ 4 ) 

The specifications and claims of a _ 

patent constitute a “contract” between the 

United States and the patentee, and ther In Equity. Action by! the Texas Corn- 
should be read and construed together, not pany against Anderson-^richard Refining 
for the purpose of limiting, contracting or Corporation, for infringement of patent, 
expanding the claims but for the purpose of On final submission, 
renaming from th< cmire agreement judgment for defendant 

Ames, Cochran, Monnet, Hayes & Ames, 
of Oklahoma City, Old. (Newton A. Bur¬ 
gess, of New York City, Brady Cole, of 
Houston, Tex, Benjamin 


patent. 

Set Words sad Pb 
Edition, for sU other 
“Invention**. 


claims 14, 19, 21, 


7. Patents «=»328 

Patent No. 1,883,850, 

22, 23, 25. 29, 35. 36. 38, 39, 40 and 41, for 
oU cracking process, held valid but not 
infringed. 


Permanent 
definitions of 


the actual intention of the parties. 

See Words sad Phrases. Permanent 
Edition, for all other definitions of 
••Contract". 

4. Patents <*=>229 


Poore, all of Chicago, Ill., of counsel), for 
defendant 


B. Schneider, of 
Chicago, Ill., and Drury W. Cooper, of 

Where inventor of oil cracking process Ncw York Gt * of counScl >* for P Uintiff * 
devised a cyclic system for return of con- Ames, Thicss, Olsen & -Mecklcnburgcr, 
densate, as part of the oil cracking process, Chicago, III, and Jarman, Brown, 
and did not describe cyclic system as a Looney & Watts, of Oklahoma City, Old. 
separate and distinct step, there could be no (Arthur C. Denison, of l Cleveland, Ohio, 
infringement involving the cyclic system am ^ J- Bernhard Thicss, Thorlcy von 
as used in connection with an entirely Holst, Sidney Neuman, and Robert W. 
different process of oil cracking. 

& Patents <2=>168<2) 

Where proceedings in Patent Office, 
taken by and large, indicated that senior 
and junior applicants for patents on cir¬ 
culating systems for oil cracking com¬ 
promised their dispute' so that senior appli¬ 
cant was issued a patent involving return 
of condensate through “mechanically ap¬ 
plied pressure,” while junior applicant re¬ 
tained cyclic system in broad sense, senior 
applicant thus disclaimed any claim as dis¬ 
coverer of the syclic system and his patent 
was limited to return throtigh..mccliaiiical- 
ly applied pressure. 


KENNEDY, District Jt 
This is a patent case in 
ing process Patent No, 


October 18. 1032, to Otto Behimer and 


assigned to the plaintiff 


set-up of this law. suit portends a battle of 
the giants in the petroleum refining in¬ 
dustry. The record discloses that the 
principal patents involving oil cracking 
in the industry arc concentrated in two 
corporations known as the Universal Oil 

li is a subsidiary • 
the Standard of 


tdge. 

yoTVing o3 crack- 
1,113,850 issued 


company. The 


Products Company, whicl 
controlled by the Shell, 
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California, and the Atlantic Refining; and 
the Gasoline Products Company, which is 
a subsidiary of the Standard of Indiana 
and the Texas, and that at the time of the 
trial agreements were in existence between 
many of these companies and with other 
large concerns engaged in the petroleum 
refining industry which involved indemnify¬ 
ing clauses, waivers, permits, cross-licen¬ 
sing, and the like. On the other hand, the 
defendant is a member of a gro u p of re¬ 
fining companies comprising the Champlin, 
the Globe, the Skelly, the Rock* Island, 
the Omar, the Root, and Cities Service, and 
perhaps some others at one time or an¬ 
other who are or had been users of what* 
is known as the Winkler-Koch Process 
(the one challenged in this suit), and 
among themselves they have by assess¬ 
ments on the basis of barrels of gasoline 
manufactured, contributed to a fund 
through an organization known as the 
Winkler-Koch Patent Company for the 
purpose of defending this process against 
the charge of infringement throughout 
different parts of the country and in vari¬ 
ous courts. The resources of the plaintiff 
group tied together in the manner hereto¬ 
fore indicated will be recognized as very 
substantia], and the testimony shows that 
the' group of which the defendant b a 
member has raised something in excess of 
$1,000,000 for defense. The significance of 
the evidence which disclosed the foregoing 
facts in die case at bar b not fully ap¬ 
parent to the trial court in the solution 
of any of the issues of the case except 
perhaps to ‘accentuate the importance of 
the litigation in the petroleum world, to¬ 
gether with a basis upon which the plain¬ 
tiff presents its argument, that the industry 
generally has recognized the legitimacy of 
the patent owned fay plaintiff and to which 
tribute b paid; and the argument on be¬ 
half of the defendant that it has a right 
to refuse tribute to a practical monopoly in 
the oil cracking industry ^ in the use of 
what it conceives to be a non-infringing 
process. So far as this court b concerned 
in the present action, the wealth and 
substantial character of the affected liti¬ 
gants do not greatly add to the burden 
of the court in seeking a solution to the 
problems presented, except as it may sug¬ 
gest am added responsibility on account of 
the seeming importance of the matter at 
hand. Oti the other hand, no particular 
worry need be occasioned the court on 
account of the ever-mounting expense. 


SUPPLEMENT 

Time does not seem to have been an ele¬ 
ment of importance when it is considered 
that the files disclose the beginning of the 
suit in 1933, with issues joined within rea¬ 
sonable time thereafter and except for a 
slight revamping of pleadings, the case 
remained dormant for nearly six years 
when trial was eventually reached through 
the “kidnapping" of a Judge from another 
district. It b worthy of mention that-the 
case has been well and thoroughly tried. 
Five thousand pages of testimony were tak- 
-en, together with the introduction of hun¬ 
dreds of exhibits requiring a trial period 
of six'.weeks. Over a thousand pages of 
printed trial briefs with appendices and 
proposed findings were presented, with* a 
concluding oral argument of twenty-five 
hours, transcribed into a record of 750 
pages. Earnest and untiring effort has been 
put forth to educate the trial court, little 
acquainted with patent litigation. The 
burden thereby imposed has not been a 
light one. * To add to this complicated 
matter it has been developed that there 
are hundreds of patents covering oil crack¬ 
ing processes and thousands of cases in the 
books involving this class and kindred kinds 
of patents, all of which seem to have been 
cited on the one side or the other in coun¬ 
sels’ briefs and arguments. One case of 
this character in a lifetime ought to* be 
enough to fully satisfy the ambition of the 
most energetic judicial servant. With this 
brief outline of the picture confronting 
the trial court at the time a decision is 
imminent, an effort will be made in as 
brief a space as possible to outline the 
views of the court and at least with a 
reasonably prompt decision send the case 
on its way to the appellate courts, be¬ 
lieving that its proper ultimate resting 
place should be in the bosom of the Su¬ 
preme Court. 

Specific reference to pleadings would 
seem to be unnecessary as the issues have 
been frankly and fully stated by counsel 
so as to be concise and little apt to be 
misunderstood. In simplified form, the is¬ 
sues between the litigants may be stated as 
follows: The plaintiff claims that the 
process used by the defendant is an in¬ 
fringement upon the claims of plaintiff's 
patent. The defendant claims (1) that 
its process is so different from the plain¬ 
tiff’s as not to infringe; (2) that the plain¬ 
tiff abandoned or disclaimed certain fea¬ 
tures of his patent in Patent Office pro¬ 
ceedings; and (3) that if defendant’s 
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process is interpreted to read upon the somewhat considered in attempting to dis¬ 
claims of plaintiffs patent that then the cover the outstanding elements of each 
patent is anticipated by prior patents and process with a view to solving the infringe- 
disclosures in the art. There are 44 claims . ment issue, 
set forth in the Behimer patent but not . 

all arc tendered by plaintiff as an issue . ^ rom *b e . mterpreta- 

in this suit. Those relied upon are claims °*^ lc Patent Statutes that in the apph- 
14. 19. 21. 22. 23, 25, 29, 35, 36, 38, 39, 40 catlon for f P«*«* ther f shall be contained 
and 41. It has seemed to be satisfactory * written description of the device and of 
to counsel for plaintiff to rely upon two manner and process of making, cotti- 


claims as substantially setting forth the P ou, ^ ,n ? and using it 
nature of the patent for the purposes of C0Dasc tern 

comparison with defendant’s process in de- ? erSO ” thilml m f? 
termining the issue of infringement.. These or to whi< 

art claims 38 and 39 and arc quoted from co ” ncctc Y* *° mate, < 

the patent as follows: and 

* ent, 159 U.S. 465, 16 S 

“38. A process of converting relatively It has been held that 


; it in su< 
erms as t 
art or sd 


and use the same. Inca 
ent, 159U.S.465, 16 S.< 
It has been held that 1 


heavy into lighter hydrocarbons, which patent is limited to the 
comprises charging a stream of oil through in the claims contained in it, read in the 
a coil in a heating zone where said oil is light of the specifications. Motion Picture 
heated to a cracking temperature, passing Patents Co. v. Universal Film Manufactur- 
thc oil to a zone maintained at a cracking fog Co., 243 U.S. 502J 37 S-Ctl 416, 61 
temperature where conversion thereof oc- L.Ed. 871, L.R.A.191/1, 1187, Ann.Cas. 
curs, separating the lighter products from 19J8A, 959. Again, we see that the spedfi- 


1 such full, dear, 
as to enable any 
r sdence to which 
it is most nearly 
[struct, compound 
lescent Lamp Pat- 
. 75, 40 L.Ed. 221. 
e scope of every 
ivention described 


L-Ed. 871, L.ILA.19171 
1918A, 959. Again, we 


the residual oil by vaporization, introduc- cations and claims of a patent constitnte 
.njr generated vapor, to a reflux condenser, a con tract between the United State, and 


returning reflux condensate tn.xed with , he ^ , te , , 

charging stock under a forced mechanical 3nd eotatmi togeth 
pressure to said heating cod, preventing f 
the return of residual oil to the heating . . . 7 , 1 

coil, and maintaining stiperatmospheric * 0,8 . “ c purJ 

pressure on the oil undergoing conversion trot ? ° IC cnt ‘ re a £ r ^ CI 
in said system. tention of the. partiei 


ey should be read 
lot for the purpose 
or expanding the 
ise of ascertaining 
ent the actual in- 
Jcnsen-Salsbery 
n Scrum Co., 10 


in said system. tent,on of thc - partiei Jensen-Salsbery 

, .Laboratories v. Franklin Serum Co., 10 

39. A process of cracking oil which C ir., 72 F-2d 15. These cases seem to im- 
compnses subjecting oil m a fired heating u p Qn ^ court the! duty of examining 


~ WU,U1 Cir., 72 F2d 15. These cases seem to im- 

comprises subjecting oil m a fired heating U p 0n ^ court foe duty of examining 

zone to a cracking temperature solely by fo e specifications for the purpose of dari- 
the application of external heat, delivering fying u far as possible the intention of 
the highly heated oil into a heat insulated fo c ^ tcntcc w to foe nature of his device 
zone where separation of vapors from or process upon which he sought favorable 
residua 01 takes place, discharging the actioa ^ fo e Government in giving him 
residual oil, subjecting separated vapors a monopoly thereon. No attempt wdl be 
to partial condensation to separate out the madeT<£te fully from the specifications 
heavier constituents thereof as a ednden- contained in the patent, but reference wiH 
sate, removing uncondenscd vapors and fe made to those statements which would 
• • • • a ' condensate unmixed jccm to explain generally die nature of the 

wi* residual od by mamouung mechan- procOT . „ theremlated by the appli- 
.ally applied pnssure to the heating rone QIt ^ prior method, of cracking 
for further treatment and eontmuoMly hydrocarbon oil, cpwijerable difficulty ha, 
applying charging stock to the proceM.” been utpeHencerf on accotmt of carbon 
Flow diagrams of both the process of formations which occur on the sides of 


Flow diagrams of both the process of formations which occur on the sides of 
plaintiff and the process of defendant have tubes and stills exposed to the heat required 
been introduced as plaintifPs Exhibits Nos. to carry on the cracking operation. The 
134 and 135, respectively, with a very applicant states that it is a broad and 
-definite explanation and interpretation of universal feature of his process that sub- 
the nature of the process used by each stantially all the cracking operation occurs 
party. Time will not suffice to give a in a vessel to which no external heat is 
complete description of the theories upon applied except at such times and in such 
which thc respective counsel base their quantities as are necessary to compensate 
very divergent view's. The matter will be for heat losses, the oil prior to its intro- 
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has been said that fife-wrapper history may comes more intense and cracking begins 
be searched in difficult cases in avoiding in the third set of tubes where the external 
the prior art to discover the precise mean- heat is most intense, but the substantial 
ing of the language which represents the cracking occurs in the fourth and fifth sets 
contract between the applicant and the of coils where the external heat is less 
Government. Wiegand v. Bingham Co., intense, but the heat of the oil itself is' 
6 Cir., 106 F.2d 546. Certiorari denied, 60 greater in bringing about the cracking pro- 
S.Ct. 386, 84 L.EtL ——. This seems to be cess. All of the cracking in this apparatus 
the rule adopted by the Tenth Circuit, is done in the coils with the exception as 
Gasoline Products Co. v. Champlin Re- shown by the testimony of approximately 
fining Co., 10 Cif., 86 F.2d 552. Reliance one percent which may occur in the drum 
is had by the defendant upon many of the or vapor separator into which the oil is re¬ 
statements and representations made by the leased. In its course through the coils the 
patentee while his patent application was charge of oil reaches a vapor form in which 
being prosecuted in the Patent Office. It the major portion of the cracking takes 
would be impracticable to review at length place and a pressure valve is maintained 
for the purposes of this memorandum the to condense into more compact form these 
representations made by the patentee or on vapors which are eventually released into 
his behalf in the Patent Office, but suffice the drum with only sufficient liquid therein 
it to say that the applicant in construing to act as a seal and submitted to a reduced 
his invention repeatedly represented it as pressure of about thirty pounds. Just 
one which was intended to prevent any before the vaporized discharge from the 
decomposition in the heating coil as far coil reaches the vapor separator it is 
as practicable and effecting substantially augmented by a quench of topped crude, 
all the cracking in a zone separate from the The process through the vapor separator 
heating zone which is either heat insulated into a bubble tower then follows, with a 
or subjected only to a moderate degree of return of the condensed product in the 
beat. This the applicant calls a distinctly bubble tower to die coils. The residuum 
new and very important invention which or carbon is removed from the bottom of 
distinguishes if from those of the prior art the separator and eliminated from the dr- 
So much for-the description of the patent cuit A charge of gas oil through a pump 
in issue as contained in the specifications i* injected into the bubble tower. The 
and the interpretation given in the patent manufactured product consisting of the 
proceedings in the light of which the claims lower boiling point constituent pasSes out 
heretofore referred to must be read and of the top of the bubble tower into a col- 
constnaed. leering tank. This is a layman’s crude 

It is appropriate at this point to co ns id er d es cr ip t i on of the defendant’s process, elim- 
briefly and in simplified form the process in mating all r e fer ence' to die highly technical 
use by die defendant which it is alleged in- matters con cer n i ng furnace construction, 
fringes the claims of pUmriffs patent beat units, type of charge used, and the 
The process used by the defendant is not a like, but it wo ul d seem sufficient to use as 
patented process so that no oppo r t u n i ty is a matter of co mpa rison with plaintiff's 
gnren to compare specifications or ciJiitns process wmen nil occn ovzuxjxcq ncrctoiorc. 
with those set opt in plaintiff’s p at e nt The chief dis t i ng ui shing feature between 
Resort most he had to the flow diagram die two processes appears to be, that in 
illustrating the proce ss used by the de- plaintiff’s process the idea is reflected -of 
fondant, together with the test im o ny g i v en heating in the coil without any substantial 
with respeetto its operation. -The apparatus carbonisation and cracking and crac kin g 
as disclosed by the flow diagram con si st s in a drum where little or no heat is applied ; 
of a large number of coils located in a while in defendant’s process all flic crack- 
bearing furnace/where various degrees of ing of the oil is performed in the cofl and 
h-zt are applied to the ofl from i n cipient with little or no subst a nti a l cracking in 
heating to final cracking in a aeries of five the dram The carbon formariootin de- 
variously located sets of coils of small fendant’s process is avoided by rushing die 
*»■—»** and in length as shown by the oil through at high Bpe&l eventually reacb- 
t rstim o ny extending over a distance of ing vaporized font so that no substantial 
practically. a mile, through which the oil carbonization oc curs. In plaintiff's proc ess 
■me pass before it finds its way out The a liquid is m a int a ined in the dram under 
'furnace is so arranged that the hem bo- -high pr e ssure for cracking p ur pos es . In 
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UNITED STATES PATENT OFFICE 


FRANK A- HOWARD AND NATHANIEL E. LOOMIS, OF ELIZABETH, NEW JERSEY, ASSIGN¬ 
ORS, BY MESNE ASSIGNMENTS, TO GASOLINE PRODUCTS COMPANY, INC, OF NEWARK, 
NEW JERSEY, A CORPORATION OF DELAWARE 

ART OF CONVERTING OIL 


. 

Application filed Hay 23, 1921, Serial No. 471,736, and in the Netherlands January 12, 1921. 


The present invention relates to the art of 
converting hydrocarbon oils and more par¬ 
ticularly to the reduction of the density and 
viscosity of heavier hydrocarbon oils and to 
the formation of low boiling point hydrocar¬ 
bon oils therefrom. It will be clearly under¬ 
stood from the following description of a 
specific embodiment thereof, illustrated by 
the accompanying drawing, in which 
.10 , Fi £ : 1 is a diagrammatic view, partly in 
elevation and partly in section, of means for 
carrying out the invention, and 

Fig. 2 is a plan view of the preheating and 
converting devices. 

Referring more particularly to the draw¬ 
ing, the numeral 5 indicates a pump, by 
which the oil to be treated is forced under 
pressure through pipe 6 into preheater 7, 
where it may be preheated by indirect heat 
exchange as more fully hereinafter described. 
From the preheater 7 the oil passes through 
pipes 8 and 9, both of which are preferably 
lagged, into the initial heating coil 10. Steam 
maybe admitted into the coil through pipe 11. 
The initial heating coil 10 may suitably be 
constructed of a plurality of longitudinal 
capped tubes 12 connected near their ends by 
cross tubes 13. From the initial heating coil 
10 the oil passes through pipe 14, preferably 
.JO lagged, to the converting coil 15, of similar 
construction to the coil 10. From convert¬ 
ing coil 15 the oil passes through pipe 16 to 
the preheater 7, where it enters the central 
chamber 17 and surrounds the tubes 18 
S6 through which the incoming stock is passing. 
In passingr through preheater 7 the con¬ 
verted oil is cooled. The cooled oil issues 
from preheater 7 through pipe 19. in which 
an expansion valve 20 is provided, whereby 
<0 the pressure in the oil is partially or wholly 
relieved. The oil then .flows into drum 21 
above baffle 22. and the vapors and gases are 
then liberated from the liquid oil. which may 
be removed through discharge pipe 23. The 
gases and vapors issuing from the drum 21 
pass through pipe 24 to condenser 25. from 
which the condensate and the uncondensed 
gases and vapors pass into receiver 26. This 
receiver is provided with an inverted coni¬ 
cal bottom, into which the condensed water 


settles and from which it may be withdrawn 
through pipe 27. The oil condensate (gaso¬ 
line, for example) may be withdrawn 
through pipe 28. The uncondensed gases and 
vapors may escape through pipe 29. The M 
pressure maintained upon the oil during its 
passage through the initial heating and con¬ 
verting coils is at least sufficient to maintain 
it substantially entirely in the liquid phase 
during treatment. The portion of the appa- 80 
ratus wherein the oil is maintained under 
pressure is substantially free of spaces where¬ 
in vapor may accumulate. 

The following exanjiple will illustrate the 
application of the present invention to the 65 
conversion of a heavy hydrocarbon oil to re¬ 
duce its viscosity and to produce lighter hy¬ 
drocarbons therefrom. A heavy Mexican 
crude oil of about 12.5° B4. gravity, 120® F. 
flash point and a viscosity of about 800 Say- *• 
bolt 210° F. is pumped under pressure of 60 
pounds gauge or higher through the preheat¬ 
er and the initial heating and converting 
coils. In the preheater 7 its temperature is 
raised to a point somewhat below that at ** 
which cracking takes place to an appreciable 
extent, sav about 450-|500° F., at which tem¬ 
perature the oil enters the initial heating coil 
10. A small proportion of superheated 
steam, for example 7 to 9 per cent, by weight 
of the oil, is introduced into the oil through 
pipe 11 as the oil enters the initial heating 
coil. 

As the oil flows through the initial heating 
coil 10 the latter is fired hard in order to rap- ' 
idly raise the temperature of the oil to a tem¬ 
perature at which conversion or cracking 
proceeds at a substantial rate, which tem¬ 
perature is above 650° F. and is preferably 
725°-750° F., this temperature being acquired 1 
as the oil approaches! the end of the initial 
heating coil. From the initial heating coil 
10 the oil passes at once into the converting 
coil 15. This coil is fired slowly, the temper¬ 
ature rising only slightly to a higher crack- ’ 
ing or conversion temj>erature of say 800® F. 
and being maintained there. During its 
travel through this coil the desired conver¬ 
sion of the oil is effected^ and local overheat¬ 
ing of the coil is minimized. This coil, in the 
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present example, may be formed of about 
800 ft. of 2-inch pipe, through which the oil 
travels at the rate of about 500 gallons per 
hour. From the converting coil 15 the oil 
5 enters the central compartment 17 of pre¬ 
heater 7, passing around the tubes 18 through 
which the incoming stock is flowing. The 
converted oil is cooled in the preheater to the 
desired temperature, say 300-325° F., at 
10 which its light hydrocarbons of the gasoline 
type and the steam will be in the vapor phase 
after reduction of the pressure on the oil. 
If desired or necessary, an auxiliary cooling 
device may be employed to aid in cooling the 
15 converted oil. The 1 cooled oil leaving the 
preheater passes through expansion valve 20 
in pipe 19 to the expansion drum, which may 
be maintained under atmospheric pressure or 
if desired under a slight pressure of, say, 10 
20 pounds, to assist in the expulsion of its liquid 
contents. 

On entering the drum 21 the light hydro¬ 
carbons formed in the conversion process and 
the steam are evolved as vapors, passing out 
i# through pipe 24, and the liquid products ac¬ 
cumulate and may be withdrawn or expelled 
through discharge pipe 23. The tempera¬ 
ture to which the converted oil has been 
cooled (300-325° F.) is such that these liquid 
80 products have a flash point of 150° F. or 
above. The vapors and gases issuing 
through pipe 24 pass through condenser 25, 
in which their gasoline constituents and the 
steam present are condensed. The conden- 
85 sate and uncondensed gases and vapors pass 
on to receptacle 26 where the water and gaso¬ 
line collect and are separated while the gases 
and vapors pass out through pipe 29 to a 
suitable holder. In the example given about 
*0 10 per cent, of distillate is formed and the 
converted oil has a density of about 14° Be. 
and a viscosity of approximately 225 at 212° 
F. and may be directly utilized as a fuel oil. 

The temperature to which the converted 
45 oil is reduced before it enters the expansion 
drum may be varied in accordance with the 
desired characteristics of the converted oil 
product. Thus, if cooled to 225° F., the 
steam will be expelled and a liquid product 
50 of lower flash point and viscosity than above 
described will be produced. Or, if desired, 
the converted oil may be entirely cooled be¬ 
fore pressure is released, and subsequently 
distilled to remove the light hydrocarbons. 
«5 It is furthermore apparent that the process 
may be applied to other hydrocarbon oils 
and particularly to the heavy bottoms ob¬ 
tained in the ordinary reduction of such 
crudes as light Mexican crude, California 
80 crude or Mid-Continent crude. 

It is found that by the procedure de¬ 
scribed, in which the oil is rapidly raised to a 
cracking temperature and subsequently its 
temperature slowly raised to and maintained 
35 at a high cracking temperature by slow fir- 
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ing, the production of coke is materially re¬ 
duced or even substantially eliminated. 

The preheating drum 7 may, if desired, 
be eliminated entirely, or another type oi 
preheater substituted. Furthermore suit- 70 
able pressure relieving devices may be in¬ 
serted between the preheater and the coil or 
elsewhere as desired in case of plugging or 
stoppage in the coils, and back pressure may 
be guarded against by the employment of 75 
check valves at suitable points. 

Although the invention has been described 
in connection with certain details of proc¬ 
ess and apparatus incidental to the treatment 
of a certain oil for a certain purpose, these 80 
are intended to be illustrative only and are 
not to be regarded as limitations upon the 
scope of the invention, except in so far as in¬ 
cluded in the accompanying claims. 

We claim: 85 

1. In the process of effecting the pyrogenetic 
conversion of a heavy hydrocarbon oil, con¬ 
tinuously moving a body of said oil in succes¬ 
sion, first through a heating zone in which 
the oil is raised rapidly to a temperature at 90 
which cracking takes place at a substantial 
rate, and thereupon, with undiminished ve¬ 
locity and without substantial separation of 
vapors through and out of a zone, in which 
it is heated slowly to maintain its cracking 95 
temperature while maintaining pressure on 
the oil sufficient to maintain it substantially 
in the liquid phase. 

2. In the process of effecting the pyro- 
genetic conversion of a heavy hydrocarbon loo 
oil, first heating the said oil in a continuous¬ 
ly flowing stream having undiminished ve¬ 
locity to a temperature below that at which 
appreciable cracking takes place, then sup¬ 
plying heat rapidly to the oil to bring it to 105 
an elevated cracking temperature and sub¬ 
sequently applying heat slowly to the oil to 
maintain it at an elevated cracking temper¬ 
ature while maintaining pressure on the oil 
sufficient to maintain it substantially in the 110 
liquid phase. 

3. In the process of effecting the pyroge- 

netic conversion of heavy hydrocarbon oil, 
first heating the said oil in a continuously 
flowing stream to a temperature below that H5 
at which appreciable cracking takes place, 
then admixing a small proportion of steam 
therewith, supplying heat rapidly to the oil 
to bring it to an elevated cracking tempera¬ 
ture and subsequently applying heat slow- 120 
ly to the oil while flowing with undiminished 
velocity to maintain it at an elevated cracking 
temperature while maintaining pressure oh 
the oil sufficient to maintain it substantially 
in the liquid phase. 125 

4. In the process of effecting the pyro- 
genetic conversion of a heavy hydrocarbon 
oil, first heating the said oil in a continuously 
flowing stream to a temperature below that 
at which appreciable cracking takes place. 130 
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then supplying heat rapidly to the oil to 
bring it to an elevated cracking temperature 
and subsequently applying heat slowly to the 
oil while flowing with unaiminished velocity 
6 to maintain it at an elevated cracking-tem¬ 
perature while maintaining pressure on the 
oil sufficient to hold it substantially in the 
liquid phase and utilizing the contained heat 
of the treated oil to effect the preheating of 
2 o fresh oil. 

5. In the process of effecting the pyrogenetic 
conversion of a heavy hydrocarbon oil, flowing 
the oil in a continuous stream, first heating, 
the flowing oil stream to a temperature be- 
15 low that at which appreciable cracking takes 
lace, then supplying heat rapidly to the 
owing oil stream to bring it to an elevated 
cracking temperature, subsequently applying 
heat slowly to the flowing oil stream while 
20 flowing With undiminished velocity to main¬ 
tain it at an elevated cracking temperature 
and maintaining pressure on the oil stream 
sufficient to maintain the oil substantially in 
the liquid state. 

26 6. The process of effecting the pyrogenetic 

conversion of a heavy hydrocarbon oil which 
consists in continuously moving a body of oil 
in succession first through a heating zone in 
which the oil is raised rapidly to a temper- 
30 ature at which cracking takes place at a sub¬ 
stantial rate, and thereupon and at substan¬ 
tially the same rate of speed through a zone 
in which it is mildly heated to maintain its 
cracking temperature and without substan- 
35 tial separation of vapors, pressure being 
maintained upon the oil sufficient to main¬ 
tain it substantially in the liquid phase. 

7. The process of effecting the pyrogenetic 
conversion of a heavy hydrocarbon oil into 

40 lighter hydrocarbon oils which consists in 
flowing the heavy oil in a restricted stream at 
high velocity through an initial heating zone 
in which it is heated rapidly to a cracking 
temperature above 650° F. and thereupon 
45 flowing the initially heated oil without sub¬ 
stantial separation of vapors and at substan¬ 
tially the same rate of speed once only 
through and out of a zone, supplying heat at 
a slow rate therein sufficient to maintain the 
so said temperature without more than a slight 
rise in temperature while maintaining a pres¬ 
sure of at least 60 pounds gauge on the oil in 
both said zones. 

8. In the process of effecting the pyrogenet- 
l ; ic conversion of a heavy hydrocarbon oil, con¬ 
tinuously moving a body of said oil in a re¬ 
stricted stream at high velocity in succession, 
first through a heating zone in which the oil 
is raised rapidly to a temperature at which 

60 cracking takes place at a substantial rate, and 
thereupon without substantial separation of 
vapors and with undiminished velocity once 
only through and out of a zone in which it 
is heated slowly to maintain its cracking tem- 
65 perature without more than a slight rise in 


temperature while maintaining a pressure of 
at least 60 pounds gauge on the oil in both 
zones. 

9. The process of effecting the pyrogenetic 
conversion of a hydrocarbon oil into desired 
lower boiling products which comprises con¬ 
tinuously forcing a stream of said oil at high 
velocity in succession, first through a restrict¬ 
ed passage in a heating zone in which the oil 
is raised rapidly to aj temperature at which 
cracking takes place ajb a substantial rate, and 
thereupon with undiminished velocity in a 
restricted stream once only through and out 
of a zone in which it i? heated mildly without 
substantial separation of vapors to maintain 1 
its cracking temperature without more than 

a slight rise in temperature, discharging the 
heated oil products from the latter zone and 
maintaining superatmospheric pressure on 
the oil stream passing through said heating 
zones, whereby substantial conversion into 
desired lower boiling products is secured in 
said latter zone. 

10. In the process of effecting the pyroge¬ 
netic conversion of a hydrocarbon oil into ae- c 
sired lower boiling hydrocarbon oils, continu¬ 
ously moving a body of said oil in a stream at 
high velocity in succession, first through a re¬ 
stricted passage in a heating zone in which the 
oil is raised rapidly to a temperature at which f 
cracking takes place a t a substantial rate and 
thereupon with undiminished velocity once 
only through and out of a zone in which it is 
heated mildly without substantial separation 
of vapors to maintain its cracking tempera- 3 
ture without more than a slight rise in tem¬ 
perature, discharging the heated oil products 
from the latter zone while maintaining super- 
atmospheric pressure on the oil in said stream 
passing through said heating zones whereby 
substantial conversion thereof into desired 
low boiling products] in said latter heating 
zone is secured, and (utilizing the contained 
heat of the treated oil to effect the preheat¬ 
ing of fresh oil passing to said, heated zones. 

11. In the process of effecting the pyroge¬ 
netic conversion of a hydrocarbon oil, con¬ 
tinuously moving a body of said oil in a re¬ 
stricted stream at high velocity in succession, 
first through a heating zone in which the oil 
is raised rapidly to a temperature at which 
cracking takes place at a substantial rate, and 
thereupon with undiminished velocity once 
only through and out| of the zone in which it 
is heated slowly without substantial separa¬ 
tion of vapors to maintain its cracking tem¬ 
perature while maintaining a pressure of at 
least 60 lbs. gauge on the.oil in both zones, 
and utilizing the contained heat of the treated 
oil to effect the preheating of fresh oil pass- 3 
ing to said heating zones. 

12. In the process of effecting the pyroge¬ 
netic conversion of a hydrocarbon oil, forc¬ 
ing said oil in a restricted stream through a 
continuous coil in which it is subjected to a 

. . I 
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heating means to effect rapid heating of the 
oil in now through the coil to a cracking tem¬ 
perature, passing the oil leaving said coil at 
undiminished velocity once only through and 
, out of a coil in which it is subjected to a 
second heating means by which mild heating 
of the oil passing through said coil is effected 
to maintain it at a cracking temperature with¬ 
out more than a slight rise in temperature, 
,, and maintaining superatmospheric pressure 
on the oil stream passing through the coils in 
said heating chambers. 

FRANK A. HOWARD. 
NATHANIEL E. LOOMIS- 
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To all whom it may concern : 

Be it known that I, Carbon P. Di'bbs, a 
citizen of the United States, residing in the 
city of Wilmette, county of Cook, and State 
5 of Illinois, have invented certain new and 
useful Improvements in Processes of Con¬ 
verting Hvdrocarhons. of which the follow- 
ing is a specification. 

This invention relates to improvements in 
10 processes of converting hydrocarlions and 
refers more particularly to an improved 
form of cracking process of the continuous 
tvj>e. Among the salient objects of the in¬ 
vention are to provide a process in which the 
15 oil is continuously fed through the cracking 
zone and thence through the vapor zone, 
and a portion of the generated vapors con¬ 
densed and returned to the inlet side of the 
cracking zone for further treatment: to pro- 
20 vide a process of the character above re¬ 
ferred to in which the carbon containing 
residue is continuously removed from the 
cracking zone while the reflux condensate 
is returned to the cracking zone for further 
25 treatment substantially free from carbon: 
to-provide a process which permits of the 
apparatus being operated for an extended 
period without the necessity of cleaning and 
m which that part of the system containing 
30 the precipitated carbon, is free from sub¬ 
jection to any excessive heat: to provide a 
process in which the reflux condensate is 
continuously removed from the refluxing 
condensing apparatus and returned to the 
35 inlet side of the system: to provide a process 
in which the vapors not initially condensed 
are finally caused to pass through a single 
passage for a secondary condensing action 
and in general to provide an improved proc- 
40 ess and also a novel apparatus of the char¬ 
acter referred to. 

The claims of the present invention are 
directed more particularly to the process, 
although it is to lie understood that the ap- 
45 paratus itself is novel. 

In the drawings: 

Figure 1 is a sectional side view. 

Fig. 2 is a sectional plan view. 

Describing the apparatus, A and A 1 are 
50 the furnaces. A 2 the flue tunnel, A s the 
stack. 

B are the cracking tubes. C are the va¬ 
porizing tulies. D are the vapor tubes con¬ 
nected with the vaporizing tubes 0. E are 
55 the slanting portions of the vapor tubes. F 
is the drainage line from the vapor tubes to 
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the B tubes situated in the furnace A, con¬ 
nected bv line F 1 into line J 1 and on line 
F 1 is valve IP. G is [the manifold connect¬ 
ing with the slanting vapor tubes E and also 60 
connecting with aerial condenser G l which 
latter connects with vapor line G 2 to water 
cooled condenser G 3 and on which is valve 
H. ,J is a standard high pressure liquid 
pump connected with any source of supply 65 
not shown. J 1 is the discharge from said 
pump into coils B. K is the residuum line 
connected with the 10 " tube and positioned 
in it pressure valve H 1 . H 2 , II 3 , H* are 
try cocks. 70 

Describing the operation of the process, 
the material to he treated is drawn from any 
suitable source by means of the pump J and 
discharge therefrom (through line J 1 into 
and through tubes B and during the time 75 
they are passing through said tubes, they 
are subjected to sufficient heat to cause the 
desired amount of cjracking. Said oil is 
then passed into the tubes C which are only 
partially filled with the oil and as the oil 80 
]lasses through these tjubes, there is a libera¬ 
tion of vapors from same and which vapors 
pass up through the vapor tubes D. E and 
into header G and tlufough aerial condenser 
G 1 , through line G 2 J through water con- 85 
denser G 3 and discharged through pressure 
regulating valve II. The portion of vapors 
condensed while passing through vapor lines 
E. manifold G and aerial condenser G 1 are 
automatically drained back through these 90 
lines into drainage line F and from there 
through line F 1 enter into line .T 1 and back 
into the heating tubes; B. The residue left 
in the coils (’ is dravrn off through line K 
through pressure regulating valve H 1 to any 95 
suitable place. Pressure is maintained on 
the entire apparatus and is regulated by the 
valve H. 

A light fire may be maintained under the 
tubes C as shown in the drawings or said 100 
tubes may be heavily insulated with cel-o-cel 
insulating material or any other well known 
insulating material to prevent loss of heat 
by radiation and thereby dispense with the 
fire under the tubes C. The level of the 105 
liquid in the tubes C is ascertained by try- 
cocks H 2 . H 3 , H 4 and the level controlled 
by valve H 1 . The peir cent, of vapors gen¬ 
erated from the oil as it passes through the 
tubes C will depend on the amount of heat 110 
acquired by said oil While passing through 
the 4" coils. 
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I do not wish to confine myself to the 
above described operation except as to illus¬ 
trate the principal involved and which prin¬ 
cipal may be applicable in various arranged 
5 apparatus. 

For instance, the reflux distillates may be 
returned to the heating coils B directly or 
indirectly, part of them direct and part of 
them indirect. For instance, instead of re- 
10 turning the reflux condensate direct to the 
tubes marked B by means of line F 1 , the 
same may be discharged into a tank marked 
L through line L l by opening the valve H® 
which otherwise would remain closed and 
15 closing the valve H 5 on line F 1 or part of 
the condensate may be returned directly 
back to the tubes B through line F l by 
regulating the opening of valve H 5 and the 
rest discharged to tank L through line L 1 
20 bv regulating the opening of valve H®. 
Tank L may be maintained under pressure 
or not and it may contain the raw material 
that is being treated or contain wholly the 
reflux distillate and from this tank the con- 
25 tents of same are fed to the tubes B through 
line M into pump J and from there dis¬ 
charged into line J 1 . 

It will be noted that the reflux condensate 
in all cases is trapped off from the vapor 
30 lines in such manner as to prevent their re¬ 
turning direct to the vaporizing tubes C. 

An illustrative run of the described ap¬ 
paratus, in accordance with my process, is 
as follows: 

35 Gas oil from mid continent crude oil, 
such as Kansas, or Oklahoma, oils of 32 to 
36 Baume gravity is taken and continuously 
supplied to the pump J and thence to the 4 
inch coils B which are subjected to a tem- 
40 perature of 750° to 860° F. The heated 
oil then passes to the 10 inch coils C which 
are maintained about half full of oil and 
wherein vaporization takes place. The resi¬ 
due is^ constantly drawn off through the 
45 pipe K to a suitable storage. The vapors 
pass up through the lines D to the pipe E 
into the manifold G and from thence into 
the aerial condenser G' where the heavier 
distillates are condensed and the lighter dis- 
50 tillates pass on to the water cooled con¬ 
denser G\ The reflux condensation is di¬ 
verted and returned to the inlet side of the 
tubes B, either directly through the lines F, 
F', or indirectly through the line F, tank 
56 L and line M to the pump. A pressure of 
approximately 100 lbs. to the square inch 
is maintained on the oil during treatment 
which is caused by the pressure of the gen¬ 
erated vapors. This pressure is regulated 
60 by the valve H. 

The gravity of the distillate discharge 
from the water cooled condenser is about 
52 to 56 Baume and in quantity is approxi¬ 
mately somewhat more than half of the gas 
65 oil subjected to treatment. 
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I claim as my invention: 

1. A process of converting relatively 
heavy into lighter hydrocarbons, consisting 
in passing a stream of oil through a zone 
where the oil is heated to a cracking tem- 70 
perature but without substantial vaporiza¬ 
tion, passed thence to and through a zone 
where vaporization tajces place, removing 
the vapors, subjecting them to reflux con¬ 
densation. returning reflux condensate for 75 
further cracking, removing the residue, 
after said vaporization, from the system 
without permitting intermingling of any 
substantial portion thereof -with the oil in 
the heating zohe and maintaining a pres- 80 
sure upon the material during distillation. 

2. A process of converting heavy into 
lighter hydrocarbons consisting in passing 
in an advancing direction a stream of oil 
through a zone where the oil is heated to 83 
the cracking temperature but substantial 
vaporization prevented and thence to and 
through a zone where vaporization takes 
place, removing the vapors and condensing 
them, returning a portion of the conden- 90 
sates to the heating zone for further treat¬ 
ment; removing the residue after said va¬ 
porization from the system without per¬ 
mitting contact or intermingling of any 
substantial portion thereof with the oil in 95 
the heating zone and maintaining a vapor 
pressure upon the material under treatment 
during distillation and condensation. 

3. A process of converting heavy into 
lighter hydrocarbons consisting in passing 100 
in an advancing direction a stream of oil 
through a heating zone where the oil is 
heated to the cracking temperature but sub¬ 
stantial vaporization prevented and thence 

to an enlarged chamber where vaporization 105 
takes place, removing the vapors from said 
chamber and condensing them and return¬ 
ing a portion of the condensates to the heat¬ 
ing zone for further treatment, withdraw¬ 
ing substantially continuously the residue 110 
from said chamber and discharging the 
same entirely apart from the feed of oil to 
the heating zone and maintaining a vapor 
pressure upon the material under treatment 
during distillation and condensation. 115 

4. A process of converting heavy into 
lighter hydrocarbons consisting in passing 
in an advancing direction a continuous 
stream of oil through a heating zone where 
the oil is heated to the cracking tempera- 120 
ture but substantial vaporization prevented 
and thence to a chamber where vaporization 
takes place, discharging from the chamber 
substantially continuously a quantity of the 
residue proportional to the amount of oil 125 
supplied to the heating zone and said va¬ 
porization, condensing the vapors and re¬ 
turning a portion of the condensates to the 
stream of oil for rc-treatment in the heating 
zone and maintaining a vapor pressure upon iso 
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the material under treatment during distil¬ 
lation and condensation. 

r>. A continuous process for cracking hy¬ 
drocarbons consisting in passing the same 
5 in a stream in an advancing direction from 
an inlet point to a discharge point separated 
and entirely disassociated from the inlet 
point, subjecting the material in the first 
stage of its travel to a cracking tempera- 
10 ture while preventing substantial vaporiza¬ 
tion, affording a vaporization space above 
the stream during the second stage of the 
travel thereof to said discharge point, tak¬ 
ing off the vapors from said vapor space 
15 and subjecting them to a condensing action, 
discharging into the stream at a point re¬ 
mote from that where vaporization occurs a 
portion of the condensates and maintaining 
a vapor pressure on the material under 
20 treatment during distillation and condensa¬ 
tion. 

6 . A process of converting heavy into 
lighter hydrocarbons consisting in passing 
a stream of oil through a horizontally dis- 

25 posed conduit located in a heating zone, said 
oil substantially filling the conduit and be¬ 
ing heated to the cracking temperature in 
its passage therethrough, passing the oil 
from said conduit into a second conduit of 
30 greater diameter than the first and horizon¬ 
tally disposed with its bottom in substan¬ 
tially the horizontal plane of the bottom 
of the first-named conduit whereby a vapor 
space is provided above the level of the oil 
35 wherein vaporization takes place, drawing 
off said vapors and subjecting them to a 
condensing action, returning a portion of 
the condensates to the first-named conduit, 
drawing off from the second conduit the 
40 residue after vaporization and maintaining 
upon the material under treatment during 
distillation and condensation a substantial 
pressure of the vapors generated. 

7. A process of cracking oil consisting in 
45 continuously passing a stream of oil 

through a series of tubes seated in a crack¬ 
ing zone where the oil is heated to the 


cracking temperature but substantial va¬ 
porization prevented, and thence to an en¬ 
larged vapor chamber where vaporization 50 
takes place, removing the vapors from said 
chamber, subjecting them to an initial con¬ 
denser where a portion of the vapors are 
condensed, subjecting the uncondensed por¬ 
tion of the vapors to a final condensation, 55 
returning the condensate from said initial 
condensation to the inlet side of the crack¬ 
ing tubes and continuously drawing off the 
residue from the viipor chamber and pre¬ 
venting it from returning to the cracking 60 
zone and maintaining a pressure on the oil 
during treatment. 

8 . A process of cracking oil consisting in 
progressively passing the oil through a heat¬ 
ing zone where the oil is heated to the crack- 65 
ing temperature but substantial vaporiza¬ 
tion prevented and then passing the heated 
oil through a vaporizing zone, forcing the 
carbon containing residue out of the sys¬ 
tem and preventing it from coming in con¬ 
tact with the incoming charging stock, tak¬ 
ing off vapors from the vapor zone and con¬ 
densing them and returning condensate 
therefrom to and mixing it with the fresh 

ijtich is being passed 75 


70 


charging stock w 
through said zone. 

9. The process for 


treating hydrocarbon 


oil by heating it to a cracking temperature 
and condensing the condensable products 
volatilized therefrom under pressure, con- 80 
sisting in raising the oil to a cracking tem¬ 
perature without substantial vaporization 
in a heating zone, passing the heated oil 
to a second zone where vaporization occurs, 
removing the vapors and subjecting them 85 
to condensation, subjecting a portion of the 
condensate to further cracking, taking off 
the carbon containing residuum from the 
second zone without permitting access of 
any substantial portion thereof to the heat- 80 
ing zone, and maintaining a pressure upon 
the materials under treatment, substantially 


as described. 


CARBON P. DUBBS. 
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PLAINTIFF’S EXHIBIT 12 

(Donnelly Patent No. 1,712,789.) 
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This invention relates to a process for the 
conversion of hydrocarbon oils. By conver¬ 
sion I refer to what is commonly known as 
cracking involving an atomic change in the 
5 molecular structure. 

It is an object of my invention to effect this 
conversion in such a manner that the final 
products possess chemical characteristics 
more nearly approximating those of the natu- 
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10 ral hydrocarbon oils than have heretofore 
been produced by cracking processes. 

Another object is to enect the production 
of the desired lighter end products without 
reducing the heavier products of conversion 
15 to the form of free carbon or coke. 

Another object is to separate the residue 
from the products which it is desired to re- 
subject to the conversion cycle and keep the 
residue in liquid solution by adding thereto 
20 lighter solvent oils in such quantity as will 
prevent the residue from being reduced so as 
to prevent the formation of tar and keep the 
liquid residue at such a temperature as will 
check cracking therein in such a manner as to 
25 avoid the formation of solid end products 
such as free carbon and coke. 

Another object is to establish such physical 
condition of operation that the formation of 
free carbon in the apparatus during its cycle 
•TO of treatment is avoided. 

Another object is to prevent the occur¬ 
rence of total decomposition particularly in 
the heavier constituents which constitute 
marketable products, such as fuel oils, lubri- 
35 eating oils and waxes, which have been sepa¬ 
rated out or synthetically formed by poly¬ 
merization in the zone of lower pressure. 

Other objects and advantages of my inven¬ 
tion will appear hereinafter. 

40 In order to render my invention clear, ref¬ 
erence is had to the accompanying drawing, 
in which I disclose one form of apparatus 
capable of carrying out my process, in which 
the figure is a side elevation, partly in section, 
45 of said apparatus. 

In the drawing, 1 is a pipe still provided 
with a furnace 2 and a continuous coil 3. 
The liquid oil is delivered to the coil under 
pressure by a pump 4, through a conduit 5. 
50 Pressure gauges are shown at 6. The heated 
oil under pressure is delivered from the coil 
3, through a conduit 7, into the outer end of 
an expansion chamber 8. The heated oil 
from the conduit 7 passes into the chamber 
55 8 through a valve controlled nozzle 9. The 
chamber 8 is located within a base tank 10, 
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and extending outwardly from the chamber 
8 to a point near the bo ttom of the base tank 
are a series of outlet conduits 11. From a low 
point on the base tank 10, a valve-controlled 00 
conduit 12 leads to a space within the chamber 
surrounding the nozzle 9 at a point to the rear 
of the delivery end of the said nozzle. 

The oil under high velocity leaving the 
nozzle 9 draws up the residue oil from the 65 
tank 10 and mixes it with the stream of ex¬ 
panding oil or vapor issuing from the nozzle 
9. To the conduit 12 is connected a valve- 
controlled conduit 13 w|hich leads to a pump 

14. A valve-controlled delivery pipe 15 leads 70 
from the pump 14 to the conduit 12. By 
closing the control-valve in the conduit 12 and 
opening the control values in conduits 13 and 

15, the pump 14 may be operated to draw oil 
from the tank 10 and deliver it to the cham¬ 
ber 8 through the delivery end of the conduit 
12. Thus, the delivery of oil from the tank 
10 to the chamber 8 may be effected by suction 
or forced feed by pump 14. A series of 
valve-controlled draw-offs from the tank 10 
are shown at 16. 

Mounted on the base tank 10 is a condensing 
column 17. The column 17 has an upper 
tubed section 18 and a lower tubed section 19. 
Between the sections 18 and 19 is a trap 20. 

The trap 20 collects thejeondensates from the 
upper section 18 and delivers them through 
a valve-controlled conduit 21 into a reflux 
chamber 22 formed in the tank 10 by a parti¬ 
tion 23. A vapor outlet leads from the top 90 
of the chamber 22 to tike upper end of the 
trap 20 a$ shown. A vapor outlet conduit 24 
leadsjfrtm the top "of the column 17 to a final 
corfaenser 25. A delivery conduit 26 con¬ 
ducted the final condensates from the con- 95 
denser 25 to a suitable run-down tank (not 
shown). 

For the purpose of controlling the tempera¬ 
ture of the condensers 18,19 and 25, water 
"is fed through a valve-controlled conduit 27 loo 
into the jacket surrounding the tubes of the 
condenser 25. From the condenser 25 water 
is led through conduit 28 and valve-controlled 
branch conduits 29 and 30 into the jackets 
surrounding the tubes of sections 18 and 19 105 
respectively. From the lower end of the 
jacket of section 18, an outlet conduit 31 con¬ 
ducts the water to a valve-controlled dis¬ 
charge conduit 32. A valve-controlled branch 
conduit 33 connects the conduit 31 with the no 
upper end of the jacket surrounding the tubes 
of section 19, and a valve-controlled outlet 
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conduit 34 connects the lower end of this 
jacket with the out-flow conduit 32. By this 
system of water conduits and control valves, 
the operating temperatures of the condenser 
5 25 and sections 18 and 19 may be controlled 
at will. 

By opening the valves in conduits 29, 33 
and 34 and closing the valves in conduits 30 
and 32, the cooling water will be caused to 
flow first through the jacket of section 18, 
thence through the jacket of section 19, and 
be discharged through the conduit 34 into the 
conduit 32. It will be apparent that the 
water passing through the condenser 25 and 
15 section 18 will be more or less heated when 
arriving at the section 19. I have therefore 
provided an inlet from the conduit 28 direct 
to the section 19, namely, the branch conduit 
30. By opening the valves in conduits 30 
20 and 34 and closing the valve in conduit 32, 
the cooling water may be passed direct from 
the condenser 25 to the section 19. It will 
thus be seen that by proper manipulation of 
the valves in conduits 29, 30, 32, 33 and 34, 
25 some or all of the cooling water from the con¬ 
denser 25 may be passed through section 19 
and likewise some or all of the water from sec¬ 
tion 18 may be passed through section 19. 

The reflux chamber 22 is provided with a 
30 fresh oil supply conduit 35 in which is placed 
a float-controlled valve. By this means the 
fresh charging stock is fed into the chamber 
22 in such a manner as to keep a constant 
liquid level therein. 

30 The chamber 22 is also provided with a 
valve-controlled outlet conduit 36, which 
leads to the inlet of the pump 4. A valve- 
controlled conduit 37 connects the conduit 36 
with the base tank 10 at a point to the right 
40 of the partition 23. Manholes are provided 
in the base tank 10 at 38 and 39 respectively. 
Thermocouples are provided at 40 to indicate 
the temperatures at the points shown. 

In starting up, the operation is as follows: 
45 Charging stock is fed through the conduit 
35 into the chamber 22, and thence through 
the conduit 36 to the inlet of the pump 4. 
The pump 4 delivers the oil to the coil 3, 
where it is heated by the furnace 2. From 
60 the coil 3, the oil is delivered through conduit 
7 to the nozzle 9, where it is delivered into the 
chamber 8, and thence through the outlets 11 
into the base tank 10. When the base tank is 
r r filled to the desired level, the valve in conduit 
j;> 37 is opened and the surplus oil fed to the con¬ 
duit 36, and back to the inlet of the pump 4. 
This operation is continued until the proper 
temperatures and pressures are reached, at 
afi which time the flow to the conduit 37 will be 
60 cutoff. 

In normal operation, a pressure will be 
maintained on the oil in coil 3 and conduits 5 
and 7 by the pump 4, which will prevent 
ebullition thereof with consequent formation 


of vapors. The degree of temperature and 65 
the amount of pressure employed in my proc¬ 
ess will vary with the nature of the oil being 
treated but in all cases the extraneous pres¬ 
sure applied by the pump 4 on the oil in the 
coil 3 and conduits 5 and 7 will be sufficient to 70 
prevent any normal vaporization and there¬ 
fore will be in excess of the vapor tension of 
the oil under the cracking temperature em¬ 
ployed. The heated oil under pressure is 
permitted to escape through the valve-con- 75 
trolled nozzle 9 at high velocity into the 
chamber 8, which constitutes part of and is in 
open communication with a zone of lower 
pressure. The pressure on the oil thus being 
suddenly released permits the heat which is 80 
stored therein to become effective to suddenly 
cause a transformation of the liquid oil which 
has been heated to or above its ooiling point, 
at the reduced pressure, into the gaseous for¬ 
mation. Under ordinary circumstances, this 85 
sudden expansion of the oil by reason of its 
change from the liquid to the gaseous state 
would result in a separation of the lighter 
from the heavier products, and the continued 
cracking reaction due to the heat stored in the »o 
oil would progress into total decomposition 
of a portion of the hydrocarbon bodies in such 
a manner as to leave free carbon or coke as a 
part of the reaction products. 

In order to control this tendency of the re- 05 
action toward total decomposition with at¬ 
tendant formation of free carbon or coke, I 
introduce at the point of expansion, a regu¬ 
lated quantity of cooler liquid oil. In the 
apparatus herein shown, I have provided two loo 
means of introducing this cooler oil. One of 
such means consists of the conduit 12, which 
conducts the cooler oil from the base tank to 
a point to the rear of the discharge end of the 
nozzle 9. The vacuum caused by the rapidly 105 
expanding oil under velocity from the nozzle 
9 draws the oil through the conduit 12 and 
introduces it into the expanding oil within 
the chamber 8. The other means consists of 
a forced feed of cooler oil from the base tank no 
to the same point by means of the pump 14. 
When the pump is operating, the valves in the 
conduits 13 and 15 are opened, and the valve - 
in the conduit 12 is closed. 

In the apparatus herein shown, the cooler 115 
oil which is introduced into the chamber 8 is 
drawn from the base tank, but it is within the 
scope of my invention to draw cooler oil from 
an outside source, in which case the oil so 
used may be of any nature suited to the in- 120 
tended purpose. If desired, I may inject 
water or steam into the chamber 8 to effect 
a regulation of the temperature therein. 

I may also inject heated oil from the still 3 . 
directly into the residue oil within the large 125 
tank 10, in which case the temperature of the 
residue oil will be maintained at a point 
which will control the vaporization and 
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cracking of the oil from the still in a man¬ 
ner to effect the desired functions. . 

In order that those skilled in the art may 
more clearly understand the peculiar char- 
r acteristics of my process and therefore be 
0 aided in its application to practical use, 1 
will now describe its relationship to the 
cracking reaction. 

The cracking decomposition of organic 
10 compounds by heat is explained on the basis 
u of die occurrence of intermolecular colli¬ 
sions of such violence that the bonds holding 
together the various atoms or groups are 
ruptured. The degree of cracking varies as 
16 the temperature to which the substance is 
heated varies. This explanation is supported 
by the well-established kinetic theory of 
gases. When the temperature readies the 
degree to cause the necessary rate of mo- 
20 lecular vibration, and said rate of vibration 
is continued,; cracking will progressively 
continue. If the time and temperature are 
continued further the cracking reaction will 
progress into a more complete or total de- 
25 composition of a portion of the hydrocarbon 
constituents, resulting in the formation of 
' free carbon which w3l mass together form¬ 
ing coke if allowed to become quiescent. 

In my process the oil is heated to a crack- 
30 ing temperature for a sufficient length of 
time to effect cracking while held in liquid 
form by sufficient pressure for this purpose. 

It is therefore an object of my process to 
heat the oil to the desired cracking tempera- 
35 ture for sufficient time to cause die desired 
amount of cracking under an imposed pres¬ 
sure sufficient to prevent the vaporization 
thereof and subsequently to release the heated 
oil into a zone of lower pressure with re- 
40 sultant vaporization by the internally stored 
heat within the oil accompanied by simul¬ 
taneous cracking due to its temperature 
which has not been reduced by expansion 
and vaporization below the cracking tem- 
45 perature thereof and to check the cracking 
by reducing the temperature of the heated oil 
in such a manner that the cracking reaction 
does not progress into total decomposition 
with the consequent formation of solid end 
60 products such as free carbon or coke. 

It is also my purpose to prevent the reduc¬ 
tion of the high boiling constituents appear¬ 
ing in the zone of lower pressure to the form 
of solid end products such as free carbon or 
65 coke. Such solid end products would ordi¬ 
narily appear upon the total decomposition 
of portions of such high boiling constituents 
due to the temperature thereof combined with 
the length of time said constituents would 
60 normally be subjected to said temperature in 
said zone of lower pressure. It is therefore 
an object of my process to prevent the re¬ 
duction of such higher boiling oils to a con¬ 
dition wherein solid end products such as 
Of coke or free carbon are formed by reducing 


the temperature thereof in such a manne r 
that total decomposition is avoided. 

In my preferred form herein disclosed I. 
effect this temperature control by the intro¬ 
duction of condensates into the mass of oil 70 
in the base of the tower which not only 
maintains the proper temperature of the oil • 
in said base to prevent the formation of solid 
end products due to total decomposition, but 
also adds oils of a character which keep the 75 
residue in a liquid condition. These con¬ 
densates thus introduced are continuously 
revaporized thus extracting heat from said 
higher boiling oils. The vapors thus formed ! 
are continuously removed from said higher 80 
boiling oils, condensed and returned into 
said, higher, boiling oils! in the base of the 
tower. 

The products from the chamber 8 tire fed 
into a body of oil in the base tank 10 through 85 
the conduits 11 and undergo a heat inter¬ 
change therewith, resulting in the vaporiza¬ 
tion of .those constituents that are vaporiz¬ 
able at the temperature at which the oil in 
the base tank is maintained. 90 

In order to return the condensates to the 
base tank 10 for the purposes described, I 
have provided the condenser section 19 and 
cooling apparatus as heretofore described. 

By suitable regulation of the supply of os 
cooling water to the jacket of the section 19, 

I am enabled to return ;o the base tank the 
necessary amount of condensates at the prop¬ 
er temperature for the purposes set forth'. 

The condensates from section 18 are collected 100 
in the trap 20 and are pissed to the chamber 
22. Any vapors which are formed in the 
chamber 22 pass to the condensing section 
18 and final condenser 25. The liquid in 
chamber 22 is heated by a heat interchange 105 
with the liquid on the other side of the parti¬ 
tion 23, and this heating will effect a de¬ 
hydration of the oil in chamber 22, which is 
composed of fresh chargi] ig stock and conden- 
sensates from the condenser 18. The liquid 110 
from chamber 22 is recycled by sending the 
same through conduit 36 to the pump 4. The 
recycled oiL is composed of a mixture of de¬ 
hydrated fresh oil and selected condensates 
unmixed with the residue-oil. 115 

By means of the pressure and temperature 
indicating devices and qualitative tests of the 
products, the operator may readily guide the 
process so as .to produce the desired results. 

The control of the cracking reaction in 120 
the coil 3 pipe 7, chambe r 8 and base tank 10 
may be reaaily accomplished by the opera¬ 
tor. It is well known to those skilled in the 
art that as soon as a cri cking reaction pro¬ 
gresses into total decomposition gases will be 125 
evolved. It is also well known to those 
skilled in the art that even, though the crack¬ 
ing temperatures are above die range of the 
critical temperatures of many of the lighter 
hydrocarbons, nevertheless tne vapor pres- 130 
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sure of these substances is very much lowered 
by the fact that they are in solution in a 
fairly large body of heavy hydrocarbon oil. 
With sufficient pressure, therefore, it is pos- 
5 sible to maintain in a liquid phase in decom¬ 
posing heavy oils even though the tempera¬ 
tures employed are above the critical tem¬ 
peratures of some of the hydrocarbons pro¬ 
duced by decomposition. I have also de- 
10 termined that the cracking reaction can be 
carried on for a much longer period before 
total decomposition sets in if vaporization is 
prevented by superimposed pressure. I have 
observed in practical operation that as long 
15 as the oil in the coil 3 remains in liquid phase 
the strokes of the pump 4 are positively in¬ 
dicated by a corresponding oscillating de¬ 
flection of the indicating needles of the pres¬ 
sure gauges 6. If through improper operat- 
*20 ing conditions gases or vapors should ac¬ 
cidently be formed in the coil 3 their pres¬ 
ence will be immediately reflected by a strong 
advance of the pressure indicating needles of 
the gauges 6 and with accompanying ccssa- 
25 tion of the oscillation thereof. The acci¬ 
dental occurrence of gases or vapors in the 
coil may be immediately remedied by a de¬ 
crease of fire box temperatures but is prefer¬ 
ably accomplished by an opening of the 
30 valve controlling the expansion nozzle 9 and 
speeding up the strokes of the pump 4 which 
causes a greater volume of oil to pass through 
the coil 3 which reduces the time of exposure 
of the oil to the heat By maintaining a liquid 
35 phase reaction in the coil 31 am enabled to ef¬ 
fect a commercial amount of cracking therein 
before it becomes necessary to further control 
the cracking reaction by temperature reduc¬ 
tion to prevent it from proceeding into a con- 
40 dition where total decomposition of a portion 
of the oil is effected with consequent forma¬ 
tion of free carbon. 

In applying tests in order to guide my 
process so that free carbon will not be formed 
45 m tiie cracking reaction, I proceed as fol¬ 
lows. The oil is heated under a gradually in¬ 
creasing temperature and under an extrane¬ 
ous applied pressure in excess of the vapor 
tension of the oil being treated until the oil 
50 leaving the conduit 7 reaches a temperature 
of 700 to 800 degrees F. at which temperature 
samples of the oil are withdrawn from the 
conduit 7 and tested for free carbon. The 
temperature is then gradually increased on 
55 the oil being treated until the free carbon 
test shows traces of free carbon. Then the 
flow is increased on the oil stream thus reduc¬ 
ing the temperature of the oil being treated 
until no trace of free carbon is found by the 
60 applied test. I also test samples of oil drawn 
from the base tank 10. If the test shows 
traces of free carbon I increase the speed of 
the cooling of the heated oil in the zone of 
lower pressure by reducing the temperature 
6# of the condenser section 19, thereby deliver¬ 


ing cooler condensates in a greater quantity 
into the base tank. 10 until the free carbon 
test of the oil therein shows that the desired 
result of checking the cracking reaction be¬ 
fore the formation of free carbon has been 70 
accomplished. The free carbon test of the 
oil in the base tank 10 will indicate whether 
free carbon is being formed in any part of 
the cracking reaction, since, if such is the 
case, free carbon will ultimately appear in and 75 
be detected by the free carbon test of samples 
taken from the base tank 10. 

It will thus be seen that I have provided 
a process in which the cracking reaction is 
conducted in such a manner that total de- so 
composition with its attendant formation of 
free carbon or coke is avoided in the succes¬ 
sive steps thereof in an efficient and easily 
controlled manner. 

Having described, my invention, what I 85 
claim is: 

1 . A process for the conversion of hydro¬ 
carbon oils, which consists in heating a mass 
of relatively heavy hydrocarbon oil to a 
cracking temperature under a pressure suffi- 80 
cient to prevent vaporization thereof, dis¬ 
charging said heated oil before the cracking 
reaction reaches the condition where free 
carbon would be formed therein into a zone 
of lower pressure, and checking the cracking 95 
reaction m said zone of lower pressure be¬ 
fore it reaches the condition where free 
carbon would be formed therein, in such a 
degree as to prevent the formation of free 
carbon in said zone by the simultaneous regu- 10° 
lated introduction of a cooler hydrocarbon 

oil into said zone. 

2. A process for the conversion of hydro¬ 
carbon oils, which consists in heating a mass 

of relatively heavy hydrocarbon oil to a 105 
cracking temperature under a pressure suffi¬ 
cient to prevent vaporization thereof, dis¬ 
charging said heated oil before the cracking 
reaction reaches the condition where free car¬ 
bon would be formed therein, into a zone of no 
lower pressure containing a separate mass of 
cooler hydrocarbon oil. and checking the 
cracking reaction in said zone of lower pres- 
ture before it reaches the condition where 
free carbon would be formed therein, in such 115 
a degree as to prevent the formation of free 
carbon in said zone by the simultaneous regu¬ 
lated introduction of a cooling agent into 
said zone. v 

3. A process for the conversion of hydro- 120 
carbon oils, which consists in heating a mass 

of relatively heavy hydrocarbon oil to a 
crocking temperature under a pressure suffi¬ 
cient to prevent vaporization thereof, dis¬ 
charging said, heated oil before the cracking 125 
reaction reaches the condition where free car¬ 
bon would be formed therein into a zone of 
lower pressure containing a separate mass 
of cooler hydrocarbon oil and checking the 
cracking reaction in said zone of lower pres- 180 
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sure before it reaches the condition where 
free carbon would be formed therein, in such 
a degree as to prevent the formation of free 
carbon in said zone by the simultaneous regu¬ 
ff lated introduction of a cooler hydrocarbon 
oil into said zone. 

4. A process for the conversion of hydro¬ 
carbon oils which consists of heating a mass 
of relatively heavy hydrocarbon oil to a 
10 cracking temperature under a pressure suffi¬ 
cient to prevent vaporization thereof, dis¬ 
charging said heated oil before the cracking 
reaction reaches the condition where free car¬ 
bon would be formed therein into a zone of 
iff lower pressure containing a separate mass of 
cooler hydrocarbon oil and checking the 
cracking reaction in said zone of lower pres¬ 
sure before it reaches the condition where 
free carbon would be formed therein, in such 
20 a degree as to prevent the formation of free 
carbon in said zone by intimately intermixing 
cooler oil drawn from said separate mass of 
cooler hydrocarbon oil with said heated oil 
in said zone of lower pressure. 

2 ff 5. A process for the conversion of hydro¬ 
carbon oils, which consists in heating ft mass 
of relatively heavy hydrocarbon oil to a 
cracking temperature above the boiling points 
of the complex chemical constituents of said 
so heavy oil under sufficient pressure to prevent 
vaporization of said chemical constituents, in¬ 
troducing said heated oil before the cracking 
reaction reaches the condition where free 
carbon would be formed therein into a zone 
35 of lower pressure in such a manner as would 
permit vaporization and cracking of said 
chemical constituents, and checking the va¬ 
porization and cracking of said heated oil in 
said zone of lower pressure before said crack- 
40 ing reaction reaches the condition wherein 
free carbon would be formed therein, by the 
simultaneous regulated introduction of a cool¬ 
ing agent into said zone of lower pressure at 
the point of introduction of said heated oil. 
45 6. A process for the conversion of hydro¬ 

carbon oils, which consists in heating a mass 
of relatively heavy hydrocarbon oil to a 
cracking temperature above the boiling points 
of the complex chemical constituents of said 
60 heavy oil under sufficient pressure to prevent 
vaporization of said chemical constituents,in¬ 
troducing said heated oil before the cracking 
reaction reaches the condition where free car¬ 
bon would be formed therein into a zone of 
ffff lower pressure in such a manner as would 
permit vaporization and cracking of said 
chemical constituents and checking the va¬ 
porization and cracking in said zone of lower 
pressure before the condition is reached 
CO where free carbon would be formed therein, 
in such a degree as to prevent the formation 
of free carbon in said zone of lower pressure 
the regulated introduction of a cooler 
mass of hydrocarbon oil at the point of intro- 
o* duction of said heated oiL 
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7. A process for the conversion of hydro¬ 
carbon oils, which consists in heating a mass 
of relatively heavy hydrocarbon oil to a 
cracking temperature tinder a pressure suffi¬ 
cient to prevent vaporization thereof, dis- 70 
charging such heated Oil before the cracking 
reaction reaches the condition where free 
carbon would be formed therein, into a zone 
of lower pressure containing a separate mass 
of cooler hydrocarbon oil, checking the crack- 75 
ing reaction in.said zone of lower pressure be¬ 
fore it reaches the condition where free car¬ 
bon would be formed therein, in such a de¬ 
gree as to prevent the formation of free car¬ 
bon in said zone of lower pressure by the si¬ 
multaneous regulated intermixture of a cooler 
hydrocarbon oil with said heated oil and in¬ 
troducing the mixture thus formed into said 
separate mass of cooler hydrocarbon oil, sepa¬ 
rating out the resultant vaporized and un¬ 
condensed products and subjecting them to 
fractional condensation. 

8 . A process for the conversion of hydro¬ 
carbon oils, which consists in heating a mass 
of restively heavy hydrocarbon oil to a 
cracking temperature tinder a pressure suffi¬ 
cient to prevent vaporization thereof, dis¬ 
charging said heated oil before the cracking 
reaction reaches the condition where free 
carbon would be form jd therein, into a zone os 
of lower pressure contlining a separate mass 
of cooler hydrocarlnm oil, checking the crack¬ 
ing reaction in said zor e of lower pressure be¬ 
fore it reaches the condition where free car¬ 
bon would be formed therein, in such a degree l°° 
as to prevent the formation of free carbon in 
said zone of lower pressure by the simultane¬ 
ous regulated intermixture of a cooler hydro¬ 
carbon oil with said heated oil and introduc¬ 
ing the mixture thus formed into said sepa¬ 
rate mass of cooler hydrocarbon oil. 

9. A process for the conversion of hydro¬ 
carbon oils, which consists in heating a mass 
of relatively heavy hydrocarbon oil to a crack- • 
ing temperature under) a pressure sufficient to 110 
prevent vaporization thereof, discharging 
said heated oil before the cracking reaction 
reaches the condition where free carbon would 

be formed therein, into a zone of lower pres¬ 
sure containing a separate mass of cooler 
hydrocarbon oil, checking the cracking reac¬ 
tion in said zone of lower pressure before, it 
reaches the condition where free carbon 
would be formed therein, in such a* degree 
as to prevent the formation of free carbon 
in said zone of lower pressure by the simul¬ 
taneous regulated intermixture of a portion 

said separate mass of 
with said heated oiL 
ltant vaporized and 125 
subjecting said vapor- 
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of oil withdrawn fro: 
cooler hydrocarbon oi 
separating out the 
uncondensed produ 


ized and uncondensed products to fractional 
condensation, and returning a portion of the 
condensates of said fractional condensation 
to said mass of coder oil. .... 
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10. A process for the conversion of hydro¬ 
carbon oils, which consists in heating a mass 
of relatively heavy hydrocarbon oil to a crack¬ 
ing temperature under a pressure sufficient to 

5 prevent vaporization thereof, discharging 
said heated oil before the cracking reaction 
reaches the condition where free carbon would 
be formed therein into a zone of lower pres¬ 
sure, containing a separate mass of cooler 
lo hydrocarbon oil, checking the cracking reac¬ 
tion in said zone of lower pressure before it 
reaches the condition where free carbon would 
be formed therein, in such a degree as to pre¬ 
vent the formation of free carbon in said zone 
15 of lower pressure by the regulated intermix¬ 
ture of a cooler hydrocarbon oil with said 
heated oil, separating out the vaporized and 
uncondensed products of such intermixture, 
subjecting said vaporized and uncondensed 
20 products to fractional condensation, and re¬ 
turning a regulated portion of the con¬ 
densates of said fractional condensation to 
said separate mass of cooler oil in order to 
maintain said mass in the desired condition 
25 of solution and at a temperature such as will 
prevent the production of free carbon therein. 

11. A process for the conversion of hydro¬ 
carbon oils, which consists in heating a mass 
of relatively heavy hydrocarbon oil to a crack- 

30 ing temperature under a pressure sufficient 
to prevent vaporization thereof, discharging 
said heated oil into a zone of lower pressure 
before the cracking reaction reaches the con¬ 
dition where free carbon would be formed 
35. therein, intermixing said heated oil with a 
mass of cooler hydrocarbon oil within said 
zone in order to check said cracking reaction 
in such a degree as to prevent the formation of 
free carbon therein, Separating out the vapor- 
40 ized and uncondensed products of such inter¬ 
mixture, subjecting said vaporized and un¬ 
condensed products to fractional condensa¬ 
tion, returning a regulated portion of the con¬ 
densates of said fractional condensation to 
45 said mass of cooler oil, mixing a separate 
portion of said fractional condensates and a 
separate mass of fresh oil, returning the mix¬ 


ture of said fresh oil and condensates to the 
heating step of the cycle of treatment and 
separating out the condensates desired as final 50 
products. 

12. A process for the conversion of hydro¬ 
carbon oils, which consists in heating a mass 
of relatively heavy hydrocarbon oil to a crack- 
ing temperature under a pressure sufficient 55 
to prevent vaporization thereof, discharging 
said heated oil before the cracking reaction 
reaches the condition where free carbon would 
be formed therein into a zone of lower pres¬ 
sure having a separate mass of cooler hydro; 60 
carbon oil therein, checking the cracking re¬ 
action in said zone of lower pressure before 

it reaches the condition where free carbon 
would l>e formed therein, in such a degree as 
to prevent the formation of free carbon in 65 
said zone of lower pressure by the regulated 
intermixture of a cooler hydrocarbon oil with 
said heated oil, introducing the resultant mix¬ 
ture of oils into said separate mass of cooler 
oil, separating out the vaporized and uncon- 70 
densed products of such intermixture and 
maintaining said separate mass of cooler oil 
at such a temperature as will prevent the for¬ 
mation of free carbon therein. 

13. A process for the conversion of hydro- 75 
carbon oils which consists in heating a mass 
of hydrocarbon oil to a cracking temperature 

in such a manner as to cause a cracking reac¬ 
tion therein under an externally applied pres¬ 
sure sufficient to prevent vaporization thereof, 80 
directly discharging said heated oil into an 
enlarged zone of lower pressure before the 
cracking reaction reaches the condition where 
free carbon would be formed therein, and 
simultaneously therewith checking said crack- 85 
ing reaction m said enlarged zone of lower 

{ iressure by a reduction in temperature of said 
leafed oil in such a degree as to prevent free 
carbon formation in said zone of lower pres¬ 
sure. 80 

Signed at Chicago, Illinois, this 18th day 
of November, 1924. 

JOSEPH F. DONNELLY. 
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Plaintiff’s Exhibit 18 

181 Initial. Vapobization Point From 

PVT Data. 


Rum 

Press. 

Time ( a ) °F 

1 

600#/sq. in. 

1.25 min. 945 

2 

600 

2.00 940 

3 

600 

3.60 915 

4 

600 

4.55 915 


(a) Time after reaching 050° 


Plaintiff’s Exhibit 19 

182 #611 Still Operating Data at Noon 

June 1, 1936. 

No. 1 Heater In 633° F. 740#/sq. in. 

No. 2 Heater In 885° F. 640-690#/sq. in. 

No. 2 Heater Trans. 925° F. Release 400#/sq. in. 


B/Stream Day t - Distillations- 


Streams 

B 

% 

°API 

10 % 50 % 90 % 

Dist. OH 

3060 

29.7 

58.9 

148°F. 276°F. 377°F. 

#2 Twr. S. S. 

2450 

23.8 

37.8 

405 458 508 

Rel. Gas 

470 

4.6 



Tar 

1450 

14.1 

10.2 

Initial == 460 

Total 

7430 

72.2 



Gas Oil 

7433 

72.2 

34.4 

387 579 80%=692 

Htr. Thru- 





put (x) 

10301 

100.0 

26.3 

533 614 80%=678 


(x) Sample 9324-50 




<y.-: 7^ * 5-4- 
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FROM DEFENDANT’S EXHIBIT 1 

(Gard et al. Patent No. 1,914,914.) 




E. W. GARD ET AL 

METHOD FOR VAPOR PHASE CRACKING OF OIL 


1,914,914 


June 20, 1933. 
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Filed April 23. 1929 3 Sheets-Sheet 1 
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June 20, 1933. e. w. gard et al 1,914,914 

! METHOD FOR VAPOR PHASE CRACKING OF OIL 

Filed April 23. 1929 3 Sheets-Sheet 2 
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This invention relates to a process of crack- temperature above which, no matter liow 
ing oil and particularly to a process of crack- large the pressure, J liquids or mixtures of 
ing oil in the vapor phase. liquids such as petroleum oils cannot remain 

It is an object of this invention to obtain in the liquid state. . This temperature is 
c extremely high velocity of vapors through known as the “critical temperature”. This 6- 
tubular cracking coils and to insure that the temperature is deterjmined by the well known 
vapors passing through the cracking coils are .. meniscus method in which the liquid is heat- - 
substantially free of entrained liquid, and to ed in a sealed tube, which is partially filled 
operate the process at maximum heat efficien- with the liquid. The temperature at which 
0 cy. the meniscus which constitutes the level of 

We have found that among the elements the liquid disappears, is the critical tempera- 
• conducive to efficient vapor phase cracking ture of the liquidj. Certain investigators 
are that the vapors passing through the va- have shown that there is a relationship be- 


are that the vapors passing through the va- have shown that there is a relationship be- 
por cracking coils must be uniformly heated, tween the average bailing point of petroleum 
16 In order to obtain this, high vapor velocities oil and the critical temperature, and have 65 
are necessary. In order to get good heat con- evolved the following formula. The average 
duction to the interior of the moving core boiling point, To, j s defined as the average 
of vapor, high turbulency is desirable. In obtained by averaging the temperature at 
order to obtain conditions wherein no car- which the first drop comes over with that re- 
*° bon deposit occurs it is essential that no liq- corded for each 10 cc cut in the standard 70 
uid enters into the highly heated vapor phase A.S.T.M. distillation. The critical tempera- 
cracking coils. If liquid does so enter, high ture T c is then expressed by the following: 
temperature distillation of the liquid occurs r c\kt 

with consequent coking. An additional ad- « f. o iw 

25 vantage of high vapor velocity is that it acts While this formula has been shown to repre- 75 
to scour the tubes to remove from the tubes sent the critical temperature as observed by 


evolved the follow! 
boiling point, To, 
obtained by avera ; 
which the first droj 
corded for each 1( 


g formula. The average 
: defined as the average 
ing the temperature at 
comes over with that re- 
cc cut in the standard 70 


A.S.T.M. distillation. The critical tempera- 

r P iL . 1 . J _ j 1 r it • 


sent the critical temperature as observed by 
any deposited carbon and to carry it out with the meniscus method with great accuracy, 
the vapor stream. the experimental determination of this criti- 

It is well known that heating efficiency is cal temperature is the most desirable one. 

*° greater when the oil is heated in the liquid This is because many oils contain other than 80 
phase. We, therefore, propose to heat the oil straight chain hydrocarbons, for which the 
to its cracking temperature in the liquid above formula is designed. Thus, for in- 
phase and then to expand the heated oil into stance, the equation for pure aromatic hydro- 
the vapor phase cracking tubes operated carbon is: 

35 without any back-pressure except the fric- m (_«» + oos 

tional resistance to the flow of the vapors to c b 

the tubes. where T& is the boiling point of the pure aro- 

In order to insure that no liquid enters into matic hydrocarbon. Many petroleum oils 
the vapor phase cracking coils, it is proposed fall between the two formulas, indicating the 
_ to heat the oil under high pressure to a tem- existence of aromatics in the oil. It will, 
perature such that complete vaporization oc- therefore, be desirable to determine the criti- 
curs. Thus the oil is heated above its maxi- cal temperature of the oil experimentally, 
mum boiling point at the pressures employed The critical temperature of the oil is 

and then expanded into the vapor phase changed by heating, for, in bringing oil to 
45 cracking coil.. In the preferred form the oil the critical temperature some incidental 


T c =T b +208 


the tubes. where T& is the boiling point of the pure aro- 

In order to insure that no liquid enters into matic hydrocarbon. Many petroleum oils 
the vapor phase cracking coils, it is proposed fall between the two formulas, indicating the 
to heat the oil under high pressure to a tem- existence of aromatics in the oil. It will, 90 
perature such that complete vaporization oc- therefore, be desirable to determine the criti- 
curs. Thus the oil is heated above its maxi- cal temperature of the oil experimentally, 
mum boiling point at the pressures employed The critical temperature of the oil is 
and then expanded into the vapor phase changed by heating, for, in bringing oil to 
cracking coil.. In the preferred form the oil the critical temperature some incidental 95 
is heated, to a temperature at least as high cracking may occur, generating lighter hy- 
as the critical temperature of the oil at the drocarbons which lower the critical tern- 
point of expansion of the oil into the vapor perature. However, if the oil is heated under 
phase cracking coils. very high pressure to at least the critical 

It is well biown that there is a critical temperature of the initial oil, it will be safe 100 


2 
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to assume that the oil when it reaches the 
temperature found to be the critical tem¬ 
perature of the •original oil, it will be en¬ 
tirely in the vapor phase. 

5 It is, therefore, an object of this inven¬ 
tion to neat oil to its critical temperature and 
under high pressure and to flash the vapors 
into a vapor phase cracking coil to permit 
the expansion of the vapors and high veloc- 
10 ity travel during cracking. 

It is, therefore ? another object of this in¬ 
vention to heat oil under high pressure sub- 
- stantially such to keep the oil in a liquid 
phase until the oil reaches a condition such 
10 that it is substantially entirely converted 
into vapor, that is, heating the oil under 
high pressure in liquid phase to the critical 
temperature of the heated oil and then flash¬ 
ing the vapors from this region of high pres- 
20 sure through a coil on which the only back 

S ressure is the frictional resistance to the 
ow of the vapors through the coil and heat¬ 
ing the vapor passing through the coil to 
crack them in the vapor phase, to produce 
25 an unsaturated, anti-knock gasoline. 

The invention will be better understood by 
reference to the drawings which show a sche¬ 
matic form of an apparatus for carrying out 
this invention. 

3C Fig. 1 is a schematic form of the complete 
apparatus. 

Fig. 2 is a detail view of the venturi shown 
in Fig. L 

Fig. 3 is a more detailed view of one form 
35 of furnace and tube construction shown in 
Fig. 1. ! 

Fig. 4 is a detail of tubes shown as taken 
on line 4—4 of Fig. 3. ! 

Fig. 5 is another form of furnace and tube 
« construction as used in apparatus illustrated 
in Fig. 1. • • u. 

Fig. 6 is a detailed view of the tube struc¬ 
ture shown as taken on line 6—6 of Fig. 5. • 
Oil, such as gas oil, contained in tank 1, 
45 is passed by pump 2, through line 3, and 
- heat exchanger 4, regulated by a by-pass 5, 
controlled by valve 6, into line 7. Oil may 
be by-passed through line 8, controlled by 
▼alve 9, as will be further described. The 
50 oil passed through line 7, controlled by valve 
- 10, is passed through coils 11, situated in fur¬ 
nace 12, heated by burners 13. Oil is then 

S assed through a Venturi throat 14, shown in 
'ig. 2, wherein it may meet a jet of high 
55 temperature steam or gas admitted through 
line 15, controlled by valve 16. The oil is 
then introduced into coil 17, positioned in 
furnace 18, heated by burners 19. On exit¬ 
ing from the coils 17, the heated oil meets 
30 oil injected through line 20. Additional 
media to function in an analogous manner 
may be injected.. Additionally, gas may be 
introduced' as will be understood by those 
skilled in the art. This oil from line 20 may 
55 be the oil by-passed through line 8, and/or 


additional oil introduced through line 21, 
controlled by valve 22. The oil passing 
through line 25, is passed through valve 24, 
in line 27. The passage may be controlled 
by by-pass valves 26. The vapor from line 70 
27, passes through heat exchanger 4, and 
through line 28, into cooler 29, copied by 
cooling fluid introduced at 30, and exiting 
at 31. 

The partially cooled vapors are then .in- 76 
troduced, through line 32, into fractionat¬ 
ing column 34. Fractionating column 34, is 
divided into a stripping section 35, and a 
fractionating section 39. Vapors from 35, 
are partially condensed and collected on 33, go 
by passage through bubble cap plates 36, 
where they meet, counter-currently, conden¬ 
sate introduced through 52, as will be fur¬ 
ther described, and the additional cooling 
fluid introduced when desired through 37. g$ 
Steam may be introduced in 35, to aid strip¬ 
ping and reboiling. The uncondensed vapors 
pass through throat 38, into the fractionat¬ 
ing column 39, where they pass through bub¬ 
ble plates 40. The condensate formed, on 90 
those plates is collected in deck 33, to be with¬ 
drawn through 50, as will be later described. 

The uncondensed vapors pass through 41,- 
do wnwardly through aephlegmator 42, cooled 
by the cooling fluid entering at 43, and exit- 95 
ing at 44. The uncondensed vapors exit 
through 46, and are condensed in condenser 
47, collected in run-down tank 48 and the 
fixed gases are vented through 49. The con¬ 
densate formed in 42, is withdrawn through 100 
trap 45 , and introduced on the top plate in 
the fractionating section 49. The condensate 
collecting on deck 40, is withdrawn through 
50, part is by-passed through valve 54 and 
trap 52, into the stripping section and part jqj 
is sent through valve 53, and line 51, to 
cooler 57 , corned by a cooling fluid intro¬ 
duced at 59, and exiting at 58, and controlled, 
by by-pass 55, in which there is a valve 56. 

The cooled condensate is passed through 
line 60, back into the tank 1. The unvapor- 
ized fraction is withdrawn through line 61, 
by pump 62, passed through a cooler 63, into 
which a cooling fluid circulates via 65, and 
64, and sent to storage. 

Figs. 3, and 4, show in more detailed form 
one construction of the heating units. 

The function of this type of heater is to 
permit the gradual expansion of the high 
pressure vapors in order that heat may be 120 
imparted as y the vapors expand so that the 
excessive cooling resulting from expansion 
is prevented. It will be observed that the 
coils in the vapor phase furnace 118, are 
smaller than the high pressure coils in fur¬ 
nace 112. In furnace 112, heated by burners 
113, the coils are composed of straight tubes 
with return bends to form a continuous coiL 

It will be observed that in furnace 118, 
heated by burners 119, the coils are composed 
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of banks increasing in size in direction of 
flow of the vapors. The oil passes from 111, 
into a constriction 114, which joins with a 
narrow tube 117. Each tube is of constant 
diameter, but on the lowest row the tubes 
from 117, to 117<z, are increasing in diameter. 
Vapors passing from tube 117a, cross over 
to 120, into tubes 121 to 121a. These tubes 
are of constant diametef, that is, all the 
tubes in the row are of the same diameter. 
The vapors then pass into a cross-over 122, 
into tubes 123, to 123a. Each tube is of 
the same diameter, but the tubes increase in 
diameter across the bank in the direction of 
flow of the vapors. Vapors then pass into 
cross-over 124, and into tubes 125. All of 
the tubes 125, are of constant diameter, and 
the oil finally exits in 126. This drawing is 
entirely schematic to illustrate the inven¬ 
tion. The tube banks may be increased in 
number and the tubes in the banks increased 
in number and size and the variations of 
size are a matter of design depending on the 
amount, character of the oil processed and 
the temperatures and pressures. The essen¬ 
tial idea is to permit gradual expansion of 
the vapors. Means for introducing heated 
gas is shown at 115, controlled by 116, to aid 
in heating the gases and increasing their 
velocity. 

It will be advisable also, to provide a plu¬ 
rality of Venturi throats between each sec¬ 
tion of tube so that the expansion shall be in¬ 
sured to occur in stages. Thus a Venturi 
throat may be introduced in the cross-over 
valves 120j 122, 124, as see Fig. 3. The sev¬ 
eral venturi are so designed to maintain a 
regulated pressure which is reduced in the 
directon of flow of the vapors. This is a 
matter of design as will be understood by 
those skilled in the art. 

Fig. 5 shows another variation of the 
heating furnace. 

As before, 212, is the high pressure furnace 
in which are positioned high pressure coils 
211, heated by burners 213. The vapor phase 
cracking furnace 218, is heated by burners 
219. The oil passing from coils 211, is passed 
through the constriction 214, and into the 
tubes 217, to 217a. The tubes in this h ank 
increase in size uniformly in the direction of• 
the flow; that is, each tube increases in size, 
and each tube is of greater diameter than 
the preceding tube. The oil passing from 
217a, passes to cross-over 220, into the tubes 
221, to 221a. As previously described, each 
tube increases in size uniformly in the direc¬ 
tion of the flow and each succeeding tube is 
greater than the preceding one, tube 221, is 
greater than tube 217a; that is, the tubes are 
of cone shape; that is, the exit of the tube 
217a, is smaller than the entrance of tube 221. 
The oil passes through cross-over 222, into 
the tube 223, to 223a. These tubes increase 
in size in the same manner as previously de¬ 


scribed. The oil is passed through cross-over » 
224. It enters tubes 225, which are all of 
the same diameter in the direction of flow 
of the vapors and exiting at 226. It will be 
seen that tubes 217, to 223a, constitute an 7® 
elongated Venturi tube, permitting gradual 
expansion of the vapors during which expan¬ 
sion heat is imparted to make up for the 
cooling incidental to expansion. Means are 

E rovided for the introduction of hot gases 7# 
y means of line 215, controlled by valve 
216, to aid in heating the gases and increas¬ 
ing their velocity. 

The forms of furnaces here shown permit 
for the expansion of the gases gradually so 80 
that heat may be imparted to them as they 
expand, to compensate for the temperature 
drop. This also permits a rapid heating of 
the oil to its cracking temperature. This 
is desirable for a greater proportion of the 85 
gasoline formed is true vapor phase cracked 
gasoline. It is obvious, however, that since 
•the vapors were at or above their critical 
temperature before expansion, there will be 
no condensation in any form of design here 00 
shown. The vapors will always be super¬ 
heated at their lower pressure, that is, they 
will be above the temperature at which the 
vapors are saturated at the lower pressures. 
However, since a drop in temperature will in- 85 
hibit the vapor phase cracking reaction, the 
imparting of the heat will maintain them at 
the high cracking temperatures desired for 
vapor phase cracking and prevent the neces¬ 
sity of imparting a very intense heating at 100 
the exit to the Venturi throat. It will be 
observed that the neck of the constriction of 
14,114, and 214, respectively, are the throats 
of the venturi or modified venturi, respec¬ 
tively. 

The operation of the process will be ex¬ 
plained below, with reference to" a specific 
example, given by way of illustration. 

Assuming that we are operating on a Cali¬ 
fornia gas oil having a gravity of 27.8° A. 

P. I., and an average boiling point of 547® F. 
the oil is pumped from tank 1, (Fig. 1) 
through the pre-heater 4, and introduced into 
coil 11, under a pressure of about 1,000 to 
2,000 pounds. The nil is heated in coil 11, to 
a temperature above 862° F., which is the 
critical temperature of the oil in tank 1; It 
will be sufficient to heat the oil to about 875° 

F. At this temperature the oil is entirely in 
vapor phase before it reaches the expansion 120 
point 14. The oil is expanded into coil 17, 
valve 24, being wide open, valve 26, is closed. 5 
The coil 17, is Seated to a temperature suffi¬ 
cient to raise the vapor passing through the 
coil to a temperature above 1,000° F., and is 125 
heated in coil 17, fop a period of time suffi¬ 
cient to give the proper conversion, about 
50%. The cracking temperature may be be¬ 
tween 900 to 1,500° F., depending on the rate 
and amount of conversion desired, as will be ISC* 
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understood by those skilled in the art. At 
• the point of exit from coil 17, these vapors 
meet oil introduced through 21, or 8, via line 
20, in amount and temperature sufficient to 
G considerably cool the vapors and coalesce car¬ 
bons or tars formed in the cracking. Ap¬ 
proximately 20 to 30% of injection oil is thus 
introduced. 

The co-mingled oil and vapor pass through 
10 heat exchanger 4, and cooler 29, and there 
introduced into a fractionating equipment at 
a temperature of about 650° F. By-pass 26, 
may be operated to regulate the heat ex¬ 
changer 4, and cooler 29. The vapors intro- 
15 ducea into 34, via 32, are stripped of the 
heavy fractions in 35, and the vapors passed 
JntOL. fractionator 39, where they are frac¬ 
tionated by means of the reflux introduced 
through 45, as explained, to produce a gas 
20 oil fraction, part of which is introduced into 
35, via 52, and the remaining portion passed 
through cooler 57, into stock tank 1, to be re- 
cracked. The uncondensed fraction issuing 
through 46, is condensed from 47, and col- 
25 lected in 48. Uncondensable gas is being 
withdrawn from 49. 

If desired, valve 24, and/or 26, may be 
partially closed to Control the rate of pas¬ 
sage of the vapors through 17, if an in- 
30 creased time is desired in the coils. Ordi¬ 
narily it would be preferable to design the 
length of coil sufficient to give the necessary 
time to operate with no back-pressure on the 
coil, except that of resistance to flow. In the 
33 forms illustrated in Figs. 3 and 5, the coils 
are designed to permit the gradual expan¬ 
sion of the vapors so that heat may be im¬ 
parted to. them as they expand and the drop 
in temperature necessarily resulting on ex- 
40 pansion, is mitigated and the rate at which 
the oil is raised to its cracking temperature, 
1,000° F. and over, is increased. It is. de¬ 
sirable to raise the vapors to that tempera¬ 
ture as quickly as possible. The operation of 
45 the modification shown in 3 and 5 will appear 
from what has been previously said. 

The above description is not to be taken as 
limiting our invention but merely as illus¬ 
trative of the invention and the best mode 
60 of carrying it out. Many changes can be 
made withm the scope of this invention, 
which we claim to be: 

1. A method of cracking oil which comprises 
heating oil in a flowing stream under high 

65 back pressure sufficient to maintain the liquid 
phase up to its critical temperature, complete¬ 
ly vaporizing said oil under said high pres¬ 
sure then substantially releasing the nack 
pressure on the flowing stream and expand- 
60 ing said oil vapors through a heated zone to 
crack said oil in the vapor phase. 

2. A method of cracking oil which com¬ 
prises heating oil while flowing through a 
coil to completely vaporize said oil under 

33 high pressure sufficient to maintain the liquid 


phase up to its critical temperature and then 
substantially releasing said pressure and ex¬ 
panding said oil through a coil under reduced 
pressure and heating said expanded oil to 
crack said oil in the vapor phase. 70 

3. A method of cracking oil which com¬ 
prises passing oil through a heated coil under 
high pressure sufficient to maintain the liquid 
phase up to its critical temperature, complete¬ 
ly vaporizing said oil in said coil under said 76 
high pressure, then substantially releasing 
said pressure and expanding the vapors 
through a heated zone to crack said vapors 
under reduced pressure. 

4. A method of cracking oil which com- 80 
prises passing oil through a coil under high 
pressure sufficient to maintain the liquid 
phase up to its critical temperature, heating 
the oil in said coil to at least its critical tem¬ 
perature, then substantially releasing said 83 
pressure and expanding the vapors thus 
formed through a second coil, heating said 
second coil to a high temperature sufficient to 
crack the oil in the vapor phase. 

5. A method of cracking oil which com- 90 
prises heating the oil in a flowing stream in a 
coil under high pressure sufficient to maintain 
the liquid phase up to its critical tempera¬ 
ture, raising the temperature of the oil to at 
least its critical temperature and then sub- 93 
stantially releasing said pressure and expand¬ 
ing the vapors through a heated zone to crack 
said vapors under a reduced pressure. 

6. A method of cracking oil which com¬ 
prises heating oil in a flowing stream, com- *°° 
pletely vaporizing said oil under high pres¬ 
sure sufficient to maintain the liquid phase up 

to its critical temperature and then substan¬ 
tially releasing said pressure and gradually 
expanding said vapors through a heated zone 105 
to crack said vapors in the vapor phase. 

7. A method of cracking oil which com¬ 
prises heating oil while flowing through a coil 
to completely vaporize the oil under pressure 
sufficient to maintain the liquid phase up to uo 
its.critical temperature and then substantial¬ 
ly releasing said pressure and gradually ex¬ 
panding the oil through a heated zone to 
quickly raise the oil to a sufficiently high 
temperature to crack said oil in the vapor 118 
phase. 

8. A process for cracking oil to produce 
unsaturated and anti-knock gasoline which 
comprises rapidly heating oil in a flowing 
stream under a super-atmospheric pressure 120 
to the critical temperature of said oil, said 
pressure being sufficient to maintain the oil . 

in substantially liquid state up to its critical 
temperature, vaporizing the oil while under 
said pressure to form a vapor free of liquid 723 
particles and then substantially releasing 
said pressure and introducing said vapors 
free of liquid particles into a vapor-phase 
cracking coil and expanding the vapors 
through said vapor-phase cracking coil at 
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high velocity and under a condition of high 
turbulence, heating said vapors in said vapor- 
phase cracking coil to a high cracking tem¬ 
perature of 900° F. and above and sufficient to 
5 form said unsaturated and anti-knock gaso¬ 
line and controlling the temperature ana rate 
of heat in the vapor-phase cracking stage to 

g roduce the greater part of all of said gaso- 
ne produced during said process during said 
10 cracking stage. 

Signed at Los Angeles, in the county of 
Los Angeles, and State of California, this 
13th day of April, A. D. 1929. 


EARLE W. GARD. 
BLAIR G. ALDRIDGE. 
PHILIP SUBKOW. 
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This invention relates to improvements in 
cracking hydrocarbon oils, and relates to a crack¬ 
ing under conditions precluding the separation of 
the oil into liquid and vapor phases of different 
composition during the heating and the soaking 
periods, that is, during the time the stock is 
heated up to cracking temperature and kept at 
cracking temperature. 

One object of the invention is to provide a 
cracking process in which the deposition of coke 
is greatly diminished. 

Another object is to insure an equal flow of the 
oil in the heating tubes (cracking coil). 

A further object is to crack the oil at higher 
temperatures than have hitherto been used in 
purely liquid phase cracking processes and to 
reduce the time and decrease the size of the 
apparatus necessary for a certain amount of 
cracking. 

A still further object of this invention is to pro¬ 
vide a cracking process in which higher conver¬ 
sions to cracked products can be obtained than 
in purely liquid phase cracking processes. 

One aspect of my process provides for the addi¬ 
tion of an intermediary stock, such as kerosene, 
to the heavy cracking stock, to reduce the pres¬ 
sure under which the process has to<he carried 
out. 

Further objects will be apparent and the inven¬ 
tion will be fully understood from the following 
description, read in connection with the accom¬ 
panying drawing, in which the figure is a vertical 
diagrammatic section through suitable equip¬ 
ment. 

Pure substances have a critical point which is 
the end of the vapor pressure curve. The critical 
temperature for a pure substance is the tempera¬ 
ture above which no liquid state can exist and 
corresponds to a definite pressure and volume at 
the critical temperature. It is a matter of 
thermodynamic and experimental proof that no 
such uni que point can exist for a mixture but 
rather a zone with variations increasing as the 
number of components in the mixture. Such 
variations are defined by the phase rule. 

I have carried out experiments relating to the 
critical phenomena of various oil products over a 
period of several years and arrived at certain con¬ 
clusions which will be readily understood from 
the following table: 


Table.—Limits of critical data an petroleum 
products 


No. 


l. 

X. 

3. 


Sample 


Gas from cracking 
Gasoline 66° A.PJ 


coil.. 


45° A.P.I. from crack¬ 
ing coil.. 


85% <2)+5% (3>... 
80%<2)+10%(3)~ 


* (Referred to gas tinder 1 atm. p ress u re.) 


It is evident from 


and lower pressures. 


T 

Tamp. 

•F. 


Volume 

_, atT 

pbs.sq.in. Volume 


48 

1900 

•O.OOM 

120 

1560 

a 0080 

509 

£06 

2.18 

635 

406 

4.38 

747 

880 

2.35 

780 

383 

4.52 

616 

615 

2.06 

668 

506 

4.01 

619 

522 

2.15 

666 

617 

4.20 


temperatures below 
pressure is kept al 
pressure when the 
leal range. For 
tillate will be horn 
at 390 lbs. sq. in. 
higher than that, p: 




fif 
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66 


this table that heavier oils 


show critical phenomena at higher temperatures 


and that within the critical 
zone large volume changes occur for relatively 
small temperature changes. In other words, the 
oil is more elastic in the critical zone than in any 
other state. Another result from these and simi¬ 
lar data is that the 'wider the distillation range 
the greater Is the pressure required for the critical 
range. Obviously any product will be homogene¬ 
ous (i. e. it will be present only in one phase) at 


70 


75 


critical range when the 
the critical, or at any 
perature is above the crit- 
ce, the 45° A. P. I. dis- 
eous at or below 747° F. 
and any pressure 


80 


ded no chemical change 
occurs.. Similarly, lt| will be ho moge neous under 
any pressure at temperatures of 780* P. or higher. 

state and the latter gaseous 


86 


90 


The former is liquid | 
state. 

The following tests may be applied to deter¬ 
mine the state of an oil under certain conditions 
of pressure and temperature. If the pres su re is 
dropped iso thermally until a separate liquid and 
vapor phase appear and further drop in pre ssu re 
causes boiling, the oil is in the liquid state. If, 
on isothermal pressure drop no meniscus appears, 

L e. no separation into liquid and vapor phase 
takes place, the oil in ln the gaseous state. The 
critical range may be recognized by the great 
elasticity of the oil. Separation in this range io9 


95 


H t\r% 
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Is not gradual, as for normal liquid state, but 
occurs abruptly, with varying ratios of liquid and 
vapor, depending on the temperature and pres¬ 
sure. The critical zone is unique in that retro- 
5 grade condensation may occur. If a gas is com¬ 
pressed at constant temperature within the crit¬ 
ical range, normal condensation of liquid will 
occur with increase in liquid to vapor ratio. On 
Increasing pressure this condition continues to a 
10 maximum formation of liquid, after which in¬ 
crease in pressure causes liquid to vaporize very 
rapidly. 

Gas oil or other heavy stocks used as raw 
materials for cracking have their critical zone 
15 at high temperatures and comparatively low 
pressures. For instance, the critical zone of a 
34° A. P. I. Mid Continent gas oil is well over 
900° F. with pressures of the order of 250-300 lbs. 
sq. in. However, from 600° F. on, cracking takes 
20 place which becomes rapid at temperatures rang¬ 
ing above 800° F. and consequently light prod¬ 
ucts are formed so that the pressure required for 
the critical state increases rapidly while the tem¬ 
perature range of the critical state decreases. 
25 After 10 minutes cracking at 850° F. the above 
gas oil will show critical phenomena at 750 lbs. 
sq. in. and I have found critical phenomena for 
highly cracked gas oil at a temperature of 780“ 
F. and a pressure of 1750 lbs. sq. in. 

30 I have discovered that the coke formation in 
cracking is greatly reduced and a smooth oper¬ 
ation becomes possible when the cracking is car¬ 
ried out in such a manner that the oil is con¬ 
stantly in a homogeneous state during the pe- 
35 rlods of heating and soaking (cracking). For 
the sake of brevity we shall call such a process 
“cracking in the homogeneous state*'. A possible 
explanation of this circumstance during the 
cracking period is predicated on the fact that 
40 coke is a byproduct of polymerizing reactions. 
Such reactions being multimolecular are sup¬ 
pressed by dilution which is at a maximum when 
all the constituents are mutually dissolved. 
While multimolecular reactions are suppressed 
45 by dilution they are also accelerated by Increase 
in pressure. If these factors were the only ones 
operating the coke reactions would be at a min¬ 
imum at the lowest pressure for homogeneous 
state. I have found that coke formation is sup- 
50 pressed as the pressure is increased beyond that 
for homogeneous state. This is associated with 
a decided decrease in olefines in the light prod¬ 
ucts and I have therefore concluded that coke 
formation is suppressed by the reaction of light 
55 olefines with the heavy polymerizable products. 
Again, if the oil separates into a vapor and liquid 
during the heating period, there will be an un¬ 
equal flow, some of the liquid oil lagging behind 
and becoming burned (over-cracked) on the hot 
SO surface of the heating tubes. 

There are two methods available for cracking 
in the homogeneous phase. First; cracking be¬ 
low the critical temperature range and increas¬ 
ing the pressure to such extent that the oil does 
65 not vaporize at all. In this case the oil remains 
liquid during the heating and the soaking pe¬ 
riods, since the oil at the lower stages of conver¬ 
sion has lower critical pressure and higher criti¬ 
cal tem p erat u re range. This method has the 
70 disadvantage that both the cracking temperature 
and the conversion to which the cracking pro¬ 
ceeds must be kept comparatively low. Further, 
the low cracking temperature entails a consid¬ 
erable soaking time since the rate of cracking is 
75 very slow at low temperatures. The second meth¬ 


od consists of cracking under such conditions of 
temperature and pressure that the oil is above 
the critical range or in the gaseous state in the 
final stage of cracking, that is, when the conver¬ 
sion required is attained. In the last mentioned SO 
case the oil must have passed from the liquid 
state into the gaseous one at some stage of the 
heating or the soaking period. Such transition 
is possible without evaporation but by uniform 
expansion from the cold liquid to the hot gaseous 85 
state. In this case the transition is homogeneous, 
i. e., the liquid oil will go over into the gaseous 
state without separating into a liquid and a va¬ 
por phase during the transition, and the applica¬ 
tion of this characterizes my invention. I have 90 
discovered that by proper regulation of the com¬ 
position of the oil, temperature, pressure, and the 
heating rate, the cracking can be made homoge¬ 
neous. For instance, if a 34° A. P. I. Mid Conti¬ 
nent gas oil is cracked at 850° F. to a conversion 95 
of 35% by volume of gasoline under a pressure 
of 900 lbs. sq. in. it will be in the critical stage 
at 35% conversion to gasoline. Passing this con¬ 
version, two different phases, liquid and vapor, 
appear in the cracking vessel. At all lower con- joo 
versions the oil is homogeneous and liquid, so 
that in this case the cracking will be homoge¬ 
neous independently of the heating rate at which 
the oil was brought up to the cracking temper¬ 
ature, as long as the conversion to gasoline is kept 105 
below 35%. 

Cracking the same gas oil at 850° F. and under 
1000 lbs. sq. in. pressure, the oil will be in the 
critical stage at 38% conversion to gasoline and 
the cracking will be homogeneous at lower con- xio 
versions, say 37%, independently of the time in 
which the oil was brought up to cracking tem¬ 
perature. The conditions are analogous in crack¬ 
ing under 750 lbs. sq. in. pressure (temperature 
850° F.) in which case separation of liquid and 2 x 5 
vapor phase takes place at 25% conversion. At 
850° F. and 350 lbs. sq. in. pressure. It is impossible 
to carry out the cracking in the homogeneous 
state and separation in liquid and vapor phase 
occurs at less than 1% conversion. X20 

At higher temperatures it becomes easier to 
carry out the cracking in the homogeneous state. 

For instance, at 950* F. under 750 lbs. sq. in. 
pressure it is possible to carry the cracking far 
beyond the degree corresponding to the most X 25 
strenuous cracking given above as example for the 
operation at 850* F., without observing a separa¬ 
tion into liquid and vapor. At the beginning of 
the heating period the oil is in the liquid state 
and at the end of the cracking period it is in 230 
the gaseous state; the transition occurred 
through the critical stage in a continuous man¬ 
ner. In such cases the rate of heating becomes 
an important factor. Cracking will naturally 
take place during the time while the oil is heat- X 35 
ed up to 950* F. 

. If the heating up is effected in a short time so 
that the cracking is below the conversion of 25% 
gasoline when the temperature of 850* F. is 
reached, the cracking will be homogeneous. How- ^40 
ever, if the heating is carried out at a slow rate 
and the oil is allowed to crack to 25% gasoline 
conversion at a time when the temperature 
reached is 850* F. or lower, separation into liquid 
and vapor phase takes place suddenly when the 145 
conditions of composition te m perat u re and pres¬ 
sure are satisfied. This separation may vary from 
almost all liquid to almost all vapor within 
slight changes of any of the variables. In this 
case the cracking has not been carried out in 159 
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the homogeneous phase and there is a danger of tion to the charging stock as explained above, 
heavy coke deposition from the separated liquid The accumulator find the bubble tower are 


heavy coke deposition from the separated liquid The accumulator and the bubble tower are 
phase. preferably held under a pressure of about 60 lbs. 

At 925° F. a 34° A. P. I. Mid Continent gas sq. in. The pressure and the temperature of 
5 oil ran be cracked to the ma.Timum of its prac- the soaking drum are chosen according to the 
tical conversion limit, i. e. 40% gasoline in the composition of the charging stock in line 26 and 
homogeneous state under 900 lbs. sq. in. pres- the conversion in the soaking drum in such a 
sure (or higher) if the rate of heating the oil manner that under the rate of heat pick-up in 


to that temperature is not exceptionally slow, coil 1 the stock remains constantly in the ho- 
10 The conditions are about the same for other mogenous state, both in coil 1 and in soaking 
gas oils. At higher temperatures the pressure drum 4. Although this temperature and pres- 
required for the maintenance of homogeneous sure can be calculated with good accuracy on 
state in cracking is lower, as illustrated in the the basis of theories relating to cracking and 
above example® at 950®. heat transfer, I usually prefer to determine them 

15 At a given cracking temperature the lighter by means of experiments. For this purpose I 
oils require lower pressure than the heavy oils take a sample of the charging stock (which, of 


for cracking in the homogeneous state. Thus, course, will differ in 
for instance, kerosene can be cracked in the ho- feed) and subject it 1 


imposition from the fresh 
heating in a thick-walled 


mogeneous state under a pressure of about 150 glass tube heated by electrical means. The stock 
20 lbs. sq. in. lower than gas oil, other conditions in the tube is held under the hydrostatic pres- 
being alike. I have also discovered that a mix- sure of a mercury column and it can be ascer- 
ture of gas oil and kerosene similarly requires tained by visual observation whether the stock 
much lower pressure for cracking in the homo- is in the homogeneous phase or separated into 
geneous state than gas oil, in fact, this pressure liquid and vapor phases. The rate of heating can 


geneous state than gas oil, in fact, this pressure liquid and vapor pha 
25 comes near to that required by the kerosene. In be regulated so as t 
general, I have observed that middle fractions, rate in cracking co: 
ranging between a heavy cracking stock and the under the specified 


s. The rate of heating can 
imitate the corresponding 100 
1 and the sample is held 
auditions of pressure and 


gaseous and other light products resulting from temperature as long is the corresponding charge 
the cracking, have a marked solvent effect on is held in the soaking drum when operating on 
30 the heavy and light ends and consequently lower the large scale. 

the pressure necessary for homogeneous phase In practice, where the pressure and feed rate 


the pressure necessary for homogeneous phase In practice, where the pressure and feed rate 
cracking. are largely predetermined, it is convenient to 

After the desired degree of cracking is obtained, control the conditions for homogeneous cracking 
the various products are separated by any suit- by the amount and composition of the cycle stock 
35 able method known to the art. The separation returned for cracking. It is not generally de- 110 
does not form part of my invention and there- sirable to obtain maximum conversion of the oil 
fore it will be only briefly discussed. Various in a single heating fdr two reasons; (1) the pres- 
equipment known in the art may be used. I sure for homogeneous cracking Increases rapidly 
may use, for instance, the apparatus and the with every percent (increase in conversion and 
*0 method of separation described in U. S. patent (2) the gasoline cracks as well as the stock until 115 
application Serial No. 178,547 of John S. Har- a point is reached where the gasoline cracks as 


rison. 


fast as formed and 


Referring to the drawing, the apparatus and these two disadvani 


the process will be jointly described. 


lally faster. To overcome 
es I choose to crack to a 


predetermined conversion and then separate the 


The feed is charged by means of the high pres- gasoline and gas, middle fraction and tar by frac- 120 


sure pump 25 through line 26 to the cracking tionation according t| 
coil, consisting of a series of tubes 1 arranged in die fraction is return* 


• known methods. The mid- 
1 for further cracking. This 


a furnace 2, and thence through line 3 into the middle fraction is more refractory than fresh gas 
soaking drum 4. The cracked products leave the oil. When it is mixed with the fresh feed it has 


5 C latter by line 5 and after passing through the two effects (1) n 
tar separator 6 they are discharged through line which reduces the 
10 and spray head 11 into the accumulator 12. geneous cracking £ 


Luces the rate of cracking 126 
iressure required for homo- 
d (2) it increases the solu- 


Release valves 7 and 10' allow the maintenance bility of light and heavy constituents from crack- 


of the desired pressure on the soaking drum and ing again with the 
55 on the tar separator independently. The sepa- required for homogi 
rated tar leaves by line 8, is cooled in 9 and The following exj 


g again with the result that lower pressure is 
quired for homogeneous state. 

The following examples will illustrate the op- 


stored in a suitable tank. Fresh feed is charged eration of my process and the yields obtained; 
into the accumulator through line 13. Any de- a feed stock of 3i® A. P. I. consisting of 50% 


sired fraction of the fresh feed may be passed cycle stock and 50% fresh gas oil is fed at a 
60 through coils 14 whereby a certain amount of pressure of 900 lbs. per sq. in. on the soaking 135 
preheat is obtained. The heavy uncracked hy- drum of 6'x40' and at a rate of 12,800 gals./hr. 
drocarbons condense in the accu m ulator and are This oil leaves t he hrat.ing coils at 885® F. with 


returned togettier with the fresh feed to crack- a gas olin e conversion of 8.12% and leaves the 

tag coll 1 whUe the dMltateteavre through line ^ drum at «<,• p. and ft conversion of 

65 17 end is to«MonftW in the bubble tower 15 ta m . P. end point gesoltae on the total feed. 1« 

*? „*?'corresponding to 56^ gasoline yield on the fresh 
tower contains a number of plates 18, provided .. r T7„„„ . f,. K acr 

with bell caps and reflux lines. The gas and g f s The gas 5 ^ eld !f as but only traces 
gasoline leave tower 15 by line 19. the gasoline of coke were formed! What coke was formed was 
70 is condensed in condenser 20 and separated from th&t due *> s ^ artl ^ U P and attaining 

the gas in tank 21. The condensate in the bub- steady state - for the conversion remained uni- 


the gas in tank 21. The condensate in the bub- sieaay Ior 

ble tower may either be removed from the sys- form thereafter sho 
fr»m or returned to the coil or to the accumulator the same unit 
by lines 22, 23, 24 respectively. Valved line 27 half of the cycle st 


king no clogging of the unit, 
is run at the same rate but 
k is drawn off for furnace 


75 serves for adding kerosene or other middle frac- oil, the conversion is not steady and coke forms jgQ 
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in the tubes and reaction chamber because the Some modifications of my process have been 
homogeneous state is not realized. discussed above. Various other modifications can 

The following example is one of cracking in the be made without departing from the spirit of this 
homogeneous state under very high pressure and invention. Furthermore, I do not wish to be lim- 
5 without recycling. A 31.7 A P. I. Midcontinent lted by any theory or specific data given in way 80 
gas oil with a feed rate of 13.070 gal. per hour and of illustration, but only by the appended claims 
a pump pressure of 2,460 pounds and an outlet in which I Intend to claim all inherent novelty of 
pressure of 2000 pounds leaves the coil at 850° my process, 
and 13% conversion to 400 E. P. gasoline and I claim: 

10 leaves the reaction drum as homogeneous gas at 1. The process of cracking which comprises 85 
840° F. and 39% conversion to 400 E. P. gasoline, passing liquid hydrocarbon oil in a continuous 
6.5% gas and 54.5% middle fraction and tar. stream through a heating zone of narrow cross 
When operating at higher temperatures the rate section into an enlarged cracking zone, maintain¬ 
or cracking Increases fast and correspondingly the ing the oil at cracking temperature in the crack- 
15 time necessary to obtain a certain degree of de- ing zone for a time sufficient to obtain the desired 90 
composition decreases. In such a case the soaking conversion into cracked products, regulating the 
drum can be made considerably smaller or en- cracking temperature and the pressure in the 
tirely dispensed with and line 3 connected di- cracking zone so that the oil therein is in a 
rectly to the tar separator 6; the whole crack- homogeneous gaseous state, maintaining a pres- 
20 ing being done in cracking coil 1. In order to sure in the heating zone equal to that in the 95 
insure the separation of the tar, cold feed, such cracking zone plus the frictional pressure drop 
as crude oil, gas oil, etc. may be introduced into due to the passage of the oil through the heating 
the hot cracked product just before it is dis- zone, maintaining the pressure in the cracking 
charged into the tar separator. The cooling thus zone and the rate of heating in the heating zone 
25 obtained will precipitate out the tar which must sufficiently high to insure a homogeneous state 100 
be removed from the system if excessive coke of the oil at any cross section in both the heat- 
formation is to be avoided. ing and the cracking zones, and separating the 

I am aware that, since early dates in the art of cracked oil into desirable fractions, 
the cracking, it has been proposed to crack in 2. The process according to claim 1, in which 
30 the liquid phase, that is. to hold such a high the hydrocarbon oil to be cracked consists of gas 105 
pressure in conjunction with a low temperature oil or other heavy oil, and a lighter oil is added to 
of cracking that the charging stock is in the liquid the oil before the heating zone to reduce the pres- 
state during the heating and soaking periods. I sure to be maintained in the heating and crack- 
therefore do not claim such a process. But it ing zones. 

35 has not been recognized until the present inven- 3. The process according to claim 1, in which 110 
tion that a petroleum oil can be heated and the hydrocarbon oil to be cracked consists of gas 
cracked under such conditions that the oil is oil or other heavy oil, and kerosene or heavy naph- 
above the critical range or in the gaseous state tha is added to the oil before the heating zone to 
at the end of the cracking period and yet at no reduce the pressure to be maintained in the heat- 
40 during the heating and soaking periods does ing and cracking zones. 115 

it separate into a liquid and a vapor phase. This, EDWARD B. FECK, 

and the methods adopted to realize this condi¬ 
tion, are the essential features of the present 
invention. 
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Critical Temperatures and Oil (bracking 

D.1_k D ll.r u TT_1J t> »- -■ - - 


Ralph H. McK e e and Harold H. Parker 


Niw You, N. Y. 


O IL-CRACKING proce sses have been generally classi¬ 
fied by petroleum technologists as liquid-and vapor- 
phase cracking. The extensive use of these terms 
in the literature of the industry, especially in patent speci¬ 
fications and drawings, makes it imperat i ve that some de¬ 
pendable standard be established to differentiate between the 
two methods. 

Since the fundamental work on critical by 

Cagniard da la Tear* more than one hundred years ago, 
the temperature of change between the liquid and vapor 
states when a liquid, either pure or a binary mixture, is 
heated under pressure has been recognised as the critical 
temperature. There seemed to be no reason why this dis¬ 
tinction could not likewise be applied to more complex liquid 
mixtures such as gas oils and other cracking stocks, and that 
a scientific basis for differentiating between liquid-and vapor- 
phase erecting pr oceases mq^t be established. 

With this purpobO in view an investigation was carried 
out to determine the critical temperatures of these complex 
mixtures, including both weU- and shale-petroleum distil¬ 
lates. It was found that these oils have definite critical 
temperatures in just the sune way as the simpler binary 
mixtures of organic compounds which have been previously 
reported in the literature. In addition it was learned that 
these critical temperatures may be calculated from the 


avenge boiling points, in turn obtained from the ordinary 
standard analysis (A. Sj T. M. method), by the following 
equation: 

U - 1.054 + 100 (1) 

This also zepcesenjp the relationship between the 
points and critical temperatures of normal, straight-chain 
aliphatic hydrocarbons. Further, this work shows that thk 
equation bolds far mixtures of straight- or braached-chain 
saturated or unsaturated aliphatic hydrocarbons, and for 
naphthene^ but not for aromatic co mp o un ds. The equa¬ 
tion wai derived from the boiling point-critical temperature 
graph for the straight-chain aliphatic compounds, U being 
the critical temperature in de g res s Centipede, arid U the 
average boiling point. H Fahrenheit temperatures are used, 
286 is substituted for the figure 160. Future workers, by 
the use of this equation, which checks the observed critical 
temperatures quite accurately for weB-petroleum and shale- 
petroleum oils, can avoid an exp e rimen tal determination 
of the critical point. 

The exper im ental data reported in this paper cover die¬ 
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The e x pe rim ental date reported in this paper cover dis¬ 
tillates from five widely separated fields in this oountry, 
varying in boding point from that of petroleum ether to that 
of gas oil. Zeitfachs’s experimental values 4 listed in Table I 
check with the writos* equation. Furtherm ore, the stand¬ 
ard A. S. T. M. analyses reported here in were made by three 
different persons. It would thus seem that the equation was 
applicable a wide va ri e ty of Isboratoey 
and that the method was nswitisTly free from factors of 
personal error.. 


• Amm. tktm. fkyt., [21«. 121 (IS31). 
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This investigation was carried oat to determine tbs 
critical t em peratures of complex mixtures such as 
gasoline or gas oil, with a view to using them as a basis 
for classifying different cracking p r o c esses. 

It is shown that the critical te mp erat ur es of these 
products are definite te m per a tu r es, and that they can 
be readily calculated from the results of the ordinary 
A. S. T. M. distillation; further, that the common 
Interpretation of several of the commonly used oil¬ 
cracking processes as “liquid-phase" processes Is 
probably without Justification. 

Although asphaltic mat e rial s are non-rolatile in tbs 
ordinary sense of die word, they are soluble in highly 
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diaappeared.on heating and appealed on codling, vm meas¬ 
ured with a platinum, platinum-rhodium thermocouple in 
conjunction with a Leeds and Northrup portable potentiom¬ 
eter. The glass furnace is shown in Figure 1. 

Accuracy of Measurement 

The accuracy of the measurement depends upon accurate 
temperature-measuring instruments, elimination of lag be¬ 
tween oil and furnace temperature, provision for having 
the oontents of the tube homogeneous at the critical point, 
•and correct observation of the critical point. 

Correct t e m p er a t u re measurement was insured by using 
the .thermocouple above mentioned. The set-up had been 
recently standardised and waa accurate to *2° C. 

Temperature lag between the oil in the thick-walled glass 
tube and the air of the furnace might introduce considerable 
error. This would be most easily eliminated in ordinary 
work by maintenance of constant temperature for some time 
in the vicinity of the critical point. How e ver, appreciable 
cracking ocean with them materials if maintained at a high 
temperature for 10 to 15 minutes. Thir changes the com¬ 
position of the liquid and introduces an error into the meas¬ 
urement. To exclude this, experiments were first run with 
an equimolal of mHhim and p v t w wf* WTn nitrates, 

which was inserted in the furnace under conditions similar 
to thorn under which the oil was inserted. It was found that 
a rate of about 5* C. per minute near the critical point gave 
no ap preciable lag. No cracking waa evident under them 
conditions except with the mineral seal and gas oils having 
critical te mp erat ur es near 400* and 480* C., respectively. 
To determine the magnitnde of the error introduced by this 
cracking, the critical temperature of a Bradford, Pal, gas 
oil was ascertained as in the previous runs; the tube was 
then allowed to cool and a second determination made using 
the same tube. In like manner a third value of the critical 
tem p e rat u r e was obtained. If cracking ooourred during 
them runs, suomarive values should be lower than the pre¬ 
vious one, and the amount of this lowering would depend 
upon the quantity of the lighter fractions present, which 
is a measure of the amount of The extent of this 

cracking is governed by the time at the high te mp erat ur es— 
m thu cam the time that the tube was kept above375*C., be¬ 
low which the moment of cradring would not be appreciable as 
shown by recent work of Leslie and Potthoff. 11 The first time 
noted in Table m was only that required to heat the tube 
from875* C. to the critical point, or 9 minutes. The 7 and 8 
minutes included both the time of cooling from the first 
observed critical point to below a temperature at which any 
appreciable cracking occurs and aim the time of reheating 
to determine the' critical point of the now partially cracked oiL 
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Phn each of them detennmatioas the lowering of the criti¬ 
cal temperature of the od in the tube per mimite «f caddng 
may be roughly evaluated. Hue effect averages near 7* C. 
for 9 minutes of cracking. It is accordingly apparent that 
we have here a s ource of error which gives; with materials 
such as gas oils, which crack at thn temperature, an observed 
critical temperature only a few degrees lower than the true 
value of the starting material. 

Boor due to inc orr e c t observation of the critical point 
was avoided by determining the critical temperature of care¬ 
fully purified bromobensene. The value found was 393* C. 


1*. 77* (18*). 


as compared with 397* C. reported in the literature. This 
lower value may be due to the alight decomposition which 
plainly occurs when bromobensene is heated in a sealed tuba 
to the critics! point. 

Different values are ob ained when different amounts of 
oil are used in the tube, at shown by the data in Table IV. 
The ratios refer to the volume of the tube oompared with the 
volume of the oQ at room temperature. A high ratio gives 


a high result, which a 
Zeitfuchs 4 for Cali¬ 
fornia petroleum oils. 
The error may be as 
large as 40° C. 

This variation with 
binary mixtures led 
early workers to 
doubt the existence of 
a definite critical 
point, but the experi¬ 
ments of Young, 1 * 
Ramsay, 11 and ViL 
laid 14 dearly showed 
that it was due to dif¬ 
ferences in the com¬ 
position of the liquid 
and vapor phases. 

This error, due to 
not having the oon¬ 
tents of the tube 
hom og e n e ou s at the 
critical point, was avo 
so that,- allowing for 
full near the critical 


with work recently published by 





critical print, was avoided in this week by filling the tubes 
so that,- allowing for expansion, they would be practically 
full near the critical point. It was impossible to remove 
all error in this way, as the liquid must always be atJaast 
a short distance from the top in order to obser v e the 
me n i scus. However, this error is not more than 4* C. if 
a tube-liquid ratio of 1.9 is used—that is, with the tubs 
about one-half full—as the expansion ratio b etwee n the 
liquid at the critical point and the liquid at room tem¬ 
perature is near L7. A difference in ratio should give a 
result about 4* C. too high based on mtwpff ht iw i from 
data in Table IV. T 


mo Vf.Vi c amcM . 


This difficulty with binary has been overcome 

by former w orke rs by rotating the tube in the *»—me¬ 
dium. Aooardiag to Nerast, 1 * very weD defined values can 
be obtained in this way, sad. Centne rts we r sad Zoppt 1 * 
report mea sur ements accurate to 0.1* C. Both r e fer ences 
are to binary mixtures. difficulties Alt to 

the cracking of the ofi at! the high tempemture made it im¬ 
practicable to use such a set-up in this work. 

The over-all accuracy of these exp e rim e nt s is no doubt 
well within 10* C. limits. The maximum difference between 
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the readings obtained on heating and cooling was around 
0.06 millivolt or approximately 6° C. and the average devi¬ 
ation was 0.03 millivolt or 3* C. The error due to not having 
the tube completely full makes the measurement too high 
by about 4° C. Adding to this a maximum error in temper¬ 
ature reading of 2° C. makes the total possible error nearly 
10* C. The agreement between the observed and cal¬ 
culated values of the critical temperature is well within the 
requirements, as the differences may be due to errors in 
the experimental work. 

General Discussion 

The empirical equation (1) developed in the course of 
this study ex pr es ses the critical temperatures of the' oils as 
a straight-line function of their boiling points. These are 
calculated by averaging the initial tem p er a t ur es with those 
recorded for each of the 10-cc. cuts in the standard A. S. T. M. 
distillation. The temperature corresponding to 100 cc. of 
distillate was obtained by extrapolation. An example of 
this method of calculation is given below: 

Bradford, Pa.. Gasoline; Gravity 6L3* A. P. L 
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' Av. boffins point - & - ^ - 130* C. 

Then, br (1) 

LoSl+lflO - 1.06 X 130* 4-160 - 296* C. 

Observed critiral temp er a ture ■ 288* C. 

This method does not, of course, give the true average 
boiling point of the oil 2 considered from the ideal case in 
which the distillation c urv e is a straight line. It has been 
used in this work because of its wide acceptance in previous 
literature, snd it has the further advantage that it makes use 
of an established method of analysis, the A. 3. T. M. distil¬ 
lation. 

Aa noted above, this equation was derived from a con¬ 
sideration of the boiling points and critical temperatures of 
normal, straight-chain aliphatic hydrocarbons. It may also 
be "*4 to calculate critical te m per a t ur e s for unaaturated 
compounds, of which some typical ones are listed in Table V. 



Aromatic compounds, some of whicn are listed in this 
table, do not obey this rule. The relationship in this ease 
may be expressed by the following equation using Centi¬ 
grade temperatures and the same symbols as before: 

1-4 + 906 (2) 

Its use is illustrated by the calculated values in the column 
with the heading (2) in Table V. 

The presence of these aromatic compounds in the Vinton, 
La^ and ohak distillates is indica t ed by the high gravity¬ 


boiling point ratio as commented upon by Rittman, Dutton, 
and Dean. 17 In support of this it was found that the criti¬ 
cal temperatures of these oils listed in Table VI are inter¬ 
mediate between calculated values by the above equations. 
In other words, the last equation above should give the true 
critical temperature of a mixed distillate only if the ofl con¬ 
tained 100 per cent of aromatic compounds. The other equa¬ 
tion should hold if no. aromatics were pr ese nt. This 
critical temperature work may thus be used to indicate the 
chemical nature of the substances present in the ofl. 

Tablo VI—O tuni d and Oslcolatad Critical Tsmpamtnrso 
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Observed snd calculated critics', temperatures for the 
different oil distillates are compared in Table VI. The 
shale-petroleum distillates posses s slightly higher critical 
points than the corres pondin g well-petrole um materials, 
perhaps owing to the pre s e n ce of aromatic compounds. 
Both classes exhibit very definite transition temperatures. 

The critical temperatures of different pereentage-by- 
vohime mixtures of gas oil snd gasoline are shown in Table 
VTL The calculated values are based on the rule of Straus 
and PawiewskL* Thus for the mixture containing 10 per 
cent by volume of gasoline having an obs e r v ed critical 
temperature of298* C., the vritical temperature is 0.1 X298* 
+ 0.9 X 478* ■■459* C. The observed value was 468* C. 



Finally, the question arose as to whether asphaltic ma¬ 
terials soluble in the oil to give a liquid, similar to a charging 
stock, remained in solution above the critical point. Work 
with such solutions showed no precipitate even when the 
liquid was kept for a long time above the critical temperature 
proving that the asphalt was soluble in the highly com¬ 
pressed vapor. This agrees with .work 1 * previously reported 
in the literature for solutions of various non-volatile solutes 
in organic solvents. 

The authors wish to acknowledge the kindness of W. F. 
Coover and F. E. Brown in placing the facilities of tbs Chem¬ 
istry Laboratory, Iowa Stitfe College, Ames, la., ai their 
disposal daring the summer of 1906. 

■ Bar. Ulaaa^Baft U4, p. 74. 

■ Chtm. Jftm. «X. 103 (1830). 
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PROM DEFENDANT’S EXHIBIT 1 

207 Paper No. 7 October 7, 1939 

Examiner’s Statement. 

This is an appeal from the Examiner’s action in finally 
rejecting claims 1 and 2, the only claims in the case. 

1. The process for conversion of higher boiling 
petroleum oils to lower boiling oils which comprises 
heating the higher boiling oil to vaporize it and there¬ 
after to crack it, maintaining a pressure exceeding the 
critical pressure on the oil through the point of vapori¬ 
zation and heating the oil prior to vaporization at a 
rate high enough to prevent substantial decomposition 
prior to vaporization. 

2. The process for conversion of higher boiling 
petroleum oils to lower boiling oils which comprises 
heating the higher boiling oil to its critical tempera¬ 
ture and thereafter to crack it, maintaining a pressure 
exceeding the critical pressure on the oil through the 
point at which it attains its critical temperature and 
heating the oil prior to this point at a rate high enough 
to prevent substantial decomposition prior to this 
point. 

208 References used in the rejection: 

Gard 1,914,914 June 20, 1933 

Peck 1,933,507 Oct. 31, 1933 

McKee “Critical Temp, and Oil Cracking”; Ind. 
and Eng. Chem.; Vol. 20, No. 11; Nov. 1928; 
pp. 1169-1172. 

DESCRIPTION OF THE PROCESS. 

The process involves the cracking of a high boiling 
petroleum oil to make low boiling oil of the nature of 
gasoline. 
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The oil, entering at 1 is heated in 3 under a pressure 
above the critical pressure and at a rate rapid enough to 
prevent substantial decomposition before reaching point 9. 
The heating is carried out in 3 in the liquid phase, reach¬ 
ing the critical temperature of the oil at 9 at which point 
it changes to the vapor phase. 

After point 9, the oil vapors are cracked in the coil 4 
and the products are quenched after valve 5. 

! REASONS FOR THE REJECTION. 

i Claims 1 and 2 are deemed met by Gard who discloses 
gas oil heafed in 11 in the liquid phase under high pressure 
of 1000-2000 lbs. per sq. in. (the applicant uses 800-1200 
lbs. per sq. in.). The Gard pressure is therefore higher 
than the critical pressure if applicant’s figures are cor¬ 
rect. This pressure of Gard is maintained through the 
point of vaporization because Gard reaches the critical 
i temperature just before the venturi 14 (pages 3, 
209 lines 119-121). After the venturi 14, the vapors 
are cracked in the vapor phase in cracking coil 
17. Gard gives the critical temperature of his oil to be 
862° F. (example on page 3, last paragraph) checking with 
McKee and Parker in Table 1 on page 1170 (gas oil, about 
460° C. or 860° F.). 

The only issue between applicant and Examiner is 
whether Gard heats the oil prior to vaporization at a rate 
high enough to prevent “substantial” decomposition. It 
is the Examiner’s belief that the recitation “substantial” 
in claims 1 and 2 (last two lines) was inserted to permit 
an incidental cracking or else the claims would have read 
“at a rate high enough to prevent decomposition prior to 
vaporization. ’ ’ 

Gard’s rate of heating prior to vaporization is rapid. 
Note claim 8 and page 3, lines 83-84. Moreover, while in 
the liquid phase in the coil 11 Gard does not wish to crack 
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the oil' He states on page 1, lines 93-97 that only mcideittdl 
cracking occurs before the oil reaches the critical tempera¬ 
ture when it flashes to the vapor phase. He states on page 
1, lines 31-34 that the oil is heated in the liquid phase “to” 
the cracking temperature and then expands the oil in vapor 
phase coil (17). In every case, Gard’s intention seems 
clear to operate 11 as a liquid phase heating coil and 17 
as a vapor phase cracking coil; and if any unavoidable 
cracking does occur in 11, it is merely incidental and 'sfery 
small in amount. Obviously he heats in 11 at a 
210 rate to prevent “substantial” decomposition! as 
stated in claims 1 and 2. 

As is true of all cracking processes, Gard is certainly 
operating to prevent carbon formation in the tubes. S^nce 
his steps are the same as recited in the claims, he is 
titled to all the benefits flowing from his procedure 
prevention of pitch formation). 

While Gard is considered the most pertinent reference, 
attention is also called to Peck who operates a coil and 
drum unit to heat oil at a rapid rate in the liquid phase 
and maintaining so high a pressure that when the critical 
temperature is reached, the oil changes instantly to the 
vapor phase, called by Peck “homogenous cracking” 
meaning no mixed liquid-vapor phase at any time. Peck 
attempts to avoid carbon formation in this way (page 2, 
lines 30-35). His pressure of operation is 900-2460 lbs. 
per sq. in. The rate of heating is rapid (page 2, lines 
133-135 and claim 1). 

Peck does not indicate in a positive manner that no 
“substantial” decomposition occurs during the liquid 
phase operation but states that the heating up can be 
effected in so short a time that when the critical tempera¬ 
ture is reached (850° F.), the cracking is below 25% gaso¬ 
line, page 2, lines 137-140. The example on page 3, lines 
133 and following give 8.12% conversion to gasoline when 
the oil reaches 885° F. When we consider McKee and 


en- 

(as 
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Parker's table, 1, of gas oil having a critical temperature 
of 860° F. (460° C.), when Peck reaches only 
211 860° F. (the point where the oil changes from 

liquid to vapor) it is obvious that much less than 
8.12% conversion will be present since the velocity of 
cracking is cut in half with each drop of 18° in the Fahren¬ 
heit scale. 

! For the reasons given above, claims 1 and 2 are also 
believed met by Peck. 

In view of the art, it is believed that the rejection should 
be sustained. 

Respectfully, 

Examiner, Div. 31. 
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Jurisdictional Statement 

i 

The appellant filed its complaint in the District Court 
under Section 4915, R. S. (35 U. S. C., Sec. 63) against the 
appellee Conway P. Coe, as Commissioner of Paten ts, to 
obtain a decree that the appellant was entitled, as the as¬ 
signee of Reading B. Smith, to have a patent issued 
to it on Reading B. Smith application Serial No. 194,776, 
filed March 9, 1938 (Appellant’s App. 1-3). Appellee’s 
answer (Appellant’s App. 4-5) contended that the claims 
for which appellant seeks a patent were unpatentablq over 
certain prior art patents and publications identified in the 
answer. 

The Court below (Justice McGuire) after hearing the 
witness for appellant entered a final decree on May 6i 1942 
dismissing the complaint (Appellant’s App. 8-9). No opin¬ 
ion was rendered by the Court below, but findings and con¬ 
clusions drafted by the solicitor for the Patent Office were 
entered by the Court (Appellant’s App. 7-8). 
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Appellant filed its notice of appeal to this Court on 
June 3, 1942 (Appellant’s App. 9). This Court has juris¬ 
diction of this appeal under the act of February 9, 1893, 
c. 74, 27 Stat. 435, as amended and as incorporated in the 
District of Columbia Code, 1940 Edition, Title 17, Sec. 101. 


Statement of Case 

The Smith invention for which appellant seeks a patent 
is a new and improved oil cracking process, i. e., it is a proc¬ 
ess for converting higher boiling oils such as gas oil and 
kerosene into lower boiling oils such as gasoline. This new 
and improved process is defined in the two claims recited 
in |the complaint (Appellant’s App. 2) and reproduced 
herewith for convenience: 

1. The process for conversion of higher boiling pet¬ 
roleum oils to lower boiling oils which comprises heat¬ 
ing the higher boiling oil to vaporize it and thereafter 
to crack it, maintaining a pressure exceeding the criti- 

I cal pressure on the oil through the point of vaporiza¬ 
tion and heating the oil prior to vaporization at a rate 
high enough to prevent substantial decomposition prior 
to vaporization. 

2. The process for conversion of higher boiling pet¬ 
roleum oils to lower boiling oils which comprises heat¬ 
ing the higher boiling oil to its critical temperature and 
thereafter to crack it, maintaining a pressure exceed¬ 
ing the critical pressure on the oil through the point 
at which it attains its critical temperature and heating 
the oil prior to this point at a rate high enough to 

i prevent substantial decomposition prior to this point. 

The characteristic feature of novelty in the Smith process 
resides in the manner in which the oil is heated up to a 
point at which it vaporizes. In the Smith process the higher 
boiling oil to be cracked is heated until vaporization has 
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occurred (a) under a pressure “exceeding the critical pres¬ 
sure”, and (b) at an extremely rapid heating rate, denned 
in the involved claims as “a rate high enough to prevent 
substantial decomposition”. Smith discovered that when 
this procedure is followed, the chemical reaction which 
occurs when the oil vapors are further heated is markedly 
different in character from that which occurs in any oil 
cracking process heretofore known in that it produces lower 
boiling oils without simultaneously forming tar-like ma¬ 
terial as a by-product (Appellant’s App. 38-40). This re¬ 
sult is revolutionary in character. It had never been ac¬ 
complished before and it was believed to be unattainable. 
It represented a real advance in the art. 

The Smith application here involved is reproduce^ in 


appellant’s appendix at pages 66-71, and the final rejection 
by the Examiner and the decision of the Board of Appeals 
with respect thereto appear, respectively, at pages 73 and 
74-76. Consideration of several statements that appear in 
the decision of the Patent Office Board of Appeals, to which 
specific attention will later be directed, suggested that a 
misconception existed as to certain technical matters that 
are essential to a clear understanding of both the identity 
of the invention for which appellant seeks a patent and its 
relationship to the prior art. Accordingly, at the trial of 
this case before the District Court, Reading B. Smith, whose 
application is here involved and who is an engineer of some 
thirteen years experience in the development of oil distill¬ 
ing and oil refining units involving cracking (Appellant’s 
App. 16), was called as a witness to explain those material 
technical matters with respect to which confusion appeared 
to exist. Smith also described in detail certain experi¬ 
mental operations embodying his invention and he explained 
more fully the relationship of his invention to the prior 
art; the prior practical art on the one hand and the prior 
paper art cited by the Examiner on the other. Smith’s 
testimony in its entirety is reproduced in appellants appen¬ 
dix at pages 15-65. 
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The Cracking - Reaction 

When a high boiling oil is heated and its temperature is 
thereby progressively raised, it begins to decompose chemi¬ 
cally when a temperature of approximately 700° F. is at¬ 
tained. At this temperature the rate of decomposition is rel¬ 
atively slow. But as the temperature is further raised the 
rate of decomposition increases rapidly. This chemical de¬ 
composition is known as the cracking reaction (Appellant’s 
App. 48-49). One of the results of the cracking reaction is the 
production of an oil which, under normal conditions, will 
boil at a lower temperature than that at which the original 
oil will boil before it has been subjected to the cracking 
reaction. Gasoline, a low boiling oil, is the primary and 
desired product of the cracking reaction in practically all 
commercial cracking processes. 

However, an undesirable by-product of the cracking 
reaction in all cracking processes heretofore known, has 
been a tar-like or pitch-like material (Appellant’s App. 40). 
This tar-like or pitch-like material is a by-product of little 
value as compared to gasoline (Appellant’s App. 56). 
Aside from its low value, this tar-like or pitch-like by-prod¬ 
uct has the undesirable characteristic of decomposing still 
further if it is maintained at a cracking temperature for a 
prolonged period of time. This further decomposition is 
accompanied by the formation of carbon or coke. 

In the earlier forms of industrial oil cracking processes 
the production of carbon or coke was extensive (Appellant’s 
App. 57). Its formation and decomposition within the 
cracking apparatus was the bane of the industry. In some 
of the early cracking processes carbon incrustations formed 
on the surfaces through which heat was transmitted to the 
oil. This resulted in dangerous overheating of the heat 
transmitting surfaces and frequently caused disastrous 
explosions and fires. Even in certain forms of processes 
where the carbon was deposited in a portion of the crack¬ 
ing system to which no external heat was applied, the con¬ 
tinued accumulation of deposited carbon necessitated fre- 
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quent discontinuance of the cracking process to clean! out 
the deposited material. 

It may be well here to state as an abstraction, that the 
temperature at which an oil begins to crack (i. e., its 
“cracking” temperature) is far below the 11 critical” tem¬ 
perature of the oil (Appellant’s App. 46, 56). The “criti¬ 
cal temperature” of an oil (assuming the absence of de¬ 
composition which destroys its identity) is by definition the 
temperature above which it cannot be maintained in the 
liquid state no matter how high the prevailing pressure 
(Appellant’s App. 50-51). The “critical pressure” :.s by 
definition that pressure which will maintain a subsnance 
entirely in the liquid state at all temperatures up to its 
“critical temperature”. 

The Prior Practical Art 

The witness Smith pointed out that, aside from catalytic 
cracking processes and low pressure vapor phase cracking 
processes both of which have been used only to a lifiaited 
extent and neither of which has any bearing on the ^mith 
process here in question, the oil cracking processes jvhich 
have been extensively used industrially are classifiable in 
three general types or groups (Appellant’s App. 17). Of 
course each of these general types has been used in! vari¬ 
ous modified forms. These three types Smith classified 
as (1) the “bulk pressure distillation” type of process, 
(2) the “tube and tank” type of process, and (3) the * jhigh- 
pressure coil cracker” type of process (Appellant’s App. 
17). 

Smith also described the identifying characteristics of 
each of these three categories. He pointed out that jin the 
“bulk pressure distillation” type of process a larg^ bulk 
of the oil to be cracked is heated under pressure in a large 
boiler, tank or vat to which heat is directly applied.! The 
maximum temperature attained in this type of process was 
relatively low, so that the oil cracked slowly. He testified 
that the gasoline formed by the cracking reaction iii this 
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type of process distilled off at a rate on the order of only 
2% an hour. Naturally with this low distillation rate, the 
rate of heating was very slow (Appellant’s App. 17). The 
well known and extensively used Burton process was the 
outstanding example of this type of process. In this bulk 
pressure distillation type of process, carbon, formed as 
the result of progressive decomposition, deposited on the 
heat transmitting surfaces with frequently disastrous 
results. 

The so-called “tube and tank” type of process was de¬ 
veloped as one of the first attacks on the carbon problem. 
Smith testified that this type of process is characterized 
by the fact that the oil to be cracked is first passed through 
a heating coil (i. e., a tube) and then into an enlarged 
externally unheated pressure chamber (i. e. a tank). The 
oil is maintained under the desired pressure in both the 
coil and the tank. As the oil flows through the coil it is 
heated to a temperature high enough to permit mainte¬ 
nance of the desired cracking temperature in the externally 
unheated chamber by virtue of the heat contained in the 
entering oil. During its passage through the heating coil 
the oil is heated at a rate that is quite rapid as compared 
to the rate of heating employed in the earlier bulk pres¬ 
sure distillation type of process (Appellant’s App. 17-18). 

In this tube and tank type of process the oil emerges 
from the heating coil before it has an opportunity to remain 
at a cracking temperature long enough to permit any con¬ 
siderable amount of carbon formation. The major portion 
of the cracking occurs in the unheated pressure chamber, 
or tank (Appellant’s App. 17-18). Carbon that is formed 
by the continued cracking which occurs in the tank settles 
out and accumulates in the tank, but since the tank is 
externally unheated this carbon does not deposit on the 
heat transmitting surfaces so that overheating of the heat 
transmitting surfaces is avoided. This was a distinct ad¬ 
vance over the earlier bulk pressure distillation process. 
However, the continued accumulation of deposited carbon 
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in the pressure chamber, or tank, did necessitate frequent 
discontinuance of the cracking operation to permit removal 
of the accumulated carbon in processes of this type. 

Smith testified that the Dubbs process, the Cross proc¬ 
ess and the Holmes-Manley process were the three out¬ 
standing examples of processes of this type. He edited 
pages 332 and 333 of the Handbook “Petroleum Asphalt 
and Natural Gas” by Cross (Appellant’s App. 18, 19, 77 
and 78) as embodying a conventional illustration of the 
well known and extensively used Dubbs cracking process; . 
pages 322, 324 and 325 of the same handbook (Appellant’s 
App. 19-21, 79-81) as embodying a conventional illustration 
of the well known and extensively used Cross process and 
Behimer patent No. 1,883,850 (Appellant’s App. 21, 22, 
84-88) as embodying a conventional illustration of the well 
known and extensively used Holmes-Manley process!* 

Smith further pointed out that while the heating rate 
in the heating coils of the tube and tank type of process 
was higher than the heating rates encountered in the bulk 
distillation type of process (Appellant’s App. 17), never¬ 
theless it was conventional practice to shield the heating 
coil in the tube and tank type of process so as to prevent 
or limit direct radiation from the flame, and thus limit 
the heating rate (Appellant’s App. 18-22). 

In this type of process the temperature maintained in 
the pressure chamber, where the major portion of the 
cracking occurs, does not exceed 900° F. and usually ap¬ 
proximates 850° F. (Appellant’s App. 78, 79 and 87). 

The third and most recent type of cracking process that 
has gone into extensive commercial use was identified by 
Smith as the “high-pressure coil cracker” type of process 
or as the “Winkler-Koch” type of process; the Winkler- 
Koch process being recognized as the outstanding example 
of this type of process (Appellant’s App. 17). The Win- 

*The application upon which this Behimer patent was granted was orig¬ 
inally filed in the name of Holmes, Manley and Behimer (See footnote 3 on 
page 99 of appellant’s appendix). 
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kler-Koch process, although itself unpatented, has been 
the subject of extensive patent litigation; one such instance 
being the suit of Texas Co. v. Anderson-Prichard Refining 
Corporation wherein a Wmkier-Koch installation was 
charged to involve infringement of Behimer patent No. 
1,883,850. 

In 1936, the period immediately preceding Smith’s dis¬ 
covery of the process involved in the present controversy, 
the appellant herein was an operator of the Winkler-Koch 
type of cracking process. During this period Smith was 
in direct contact with the operations of appellant’s Win¬ 
kler-Koch still. Smith described the Winkler-Koch type 
of process from his own knowledge (Appellant’s App. 23- 
26) and also testified that the drawing comprising Plain¬ 
tiff’s Exhibit 5 (Appellant’s App. 95) correctly illustrated 
the Winkler-Koch type of process, and that the description 
of the Winkler-Koch process contained in that part of the 
decision of the Court of Appeals in the Texas v. Anderson- 
Prichard case appearing in appellant’s appendix at pages 
100-102 embodies a correct description of the Winkler-Koch 
operation as Smith himself knew it.* 

•The many strenuously contested patent controversies with respect to the 
Winkler-Koch process (Appellant’s App. 33-35) have no direct bearing 
upon any issue involved in the present case. A copy of the drawing con¬ 
stituting Plaintiff’s Exhibit 135 in the Texas v. Anderson-Prichard case 
was selected for the purpose of illustrating the “Winkler-Koch” or “high- 
pressure coil cracker” type of process and offered as Plaintiffs Exhibit 5 in 
the present case, simply because it embodied a convenient and accurate 
illustation of that type of process. Likewise, those parts of the opinions of 
the District Court and of the Court of Appeals in the Texas v. Anderson- 
Prichard case that have been included in appellant’s appendix in the present 
case, have been made of record simply because they incorporate accurate, 
concise and apt descriptions of the cracking portion of the system in the 
\ Winkler-Koch type of process. There is no discrepancy between Smith’s 

description of the Winkler-Koch type of process and the descriptions given 
in the opinions in the Texas v. Anderson-Prichard case. In the many and 
strenuously contested patent suits involving the Winkler-Koch type of proc¬ 
ess, there never has been any serious controversy as to the identity of that 
process or the nature of the phenomena encountered therein. The contro¬ 
versy has always been as to whether the patents charged to be infringed by 
this process were valid patents when construed so broadly as to be infringed 
by this process. 


9 


The “high-pressure coil cracker” or “Winkler-Koch” 
type of cracking process is simplified as compared to orior 
commercial processes in that the cracking portion of the 
system consists merely of a heating coil into one end of 
which the oil is forced under very high pressure. Upon 
emerging from the other end of this coil both the pressure 
and the temperature are reduced so that no significant 
cracking occurs thereafter. 

In the usual installation of this type the heating c(dH is 
composed of a large number of serially connected tubes 
which are grouped in five banks. The first tube bank (i. e. 
the tube bank through which the oil first flows) functions 
merely as a preheater. It is located behind a fire-wall to 
shield it from the fire so that it is heated only by convec¬ 
tion. In passing through this first tube bank the oil is 
merely brought to a temperature approaching that at which 
cracking begins, that is, a temperature on the order of 
665° F. The oil then passes in succession through the 
second tube bank and the third tube bank. In passing 
through the second and third tube banks the oil tempera¬ 
ture is raised to a value on the order of 911° F. The time 
required to pass through the second and third tube banks 


is on the order of 2.7 minutes (Appellant’s App. 2^-30). 
Accordingly, the large temperature increase while passing 
therethrough (from 665° to 911° F.) involves the Appli¬ 
cation of a very high heating rate. This heating rate is 
much higher than that attained in the earlier tube and 
tank process -where the heating coil was shielded from di¬ 
rect radiation. In the Winkler-Koch type of process this 
very high heating rate is maintained in the second and 
third tube banks (1) by positioning the second tube bank 
near the top of the bridge wall where the hottest gases will 
pass over it as they come over the top of the bridge wall 
and (2) by extending the third tube bank (the roof tjubes) 
out over the fire box so that these tubes will not be shi elded 
and will be heated primarily by direct radiation. The oil 
leaving the third tube bank then passes in succession 
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through the fourth and fifth tube banks both of which are 
shielded. In passing through the fourth and fifth tube 
banks the temperature of the oil increases to a value on 
the order of 926° F., or only about 15 degrees higher than 
the oil temperature at the outlet of the third tube bank. 

In an operation typical of the Winkler-Koch type of 
process the oil enters the heating coil at a pressure on the 
order of 1150 pounds per square inch. The pressure on 
the oil progressively decreases as it travels through the 
coil due to frictional resistance, but by the time it reaches 
the outlet of the third tube banks the pressure on the hot 
oil still is on the order of 880-900 pounds per square inch. 
This pressure is well in excess of the critical pressure 
(Appellant’s App. 32-33). Yet in this Winkler-Koch type 
of operation wherein the time required to pass through the 
second and third tube banks is only 2.7 minutes 

“about 13 per cent of the stream has been cracked 
i and about 15 per cent of the stream has been vapor¬ 
ized” 

by the time it reaches the outlet of the third tube bank 
(Appellant’s App. 101). In other words, about 85% of 
the oil remains in liquid state at this point. It does not 
vaporize completely even during its passage through the 
fourth and fifth tube banks notwithstanding a further in¬ 
crease in temperature (Appellant’s App. 101). 

In the Winkler-Koch or “high-pressure coil cracker” 
type of process the objectionable deposition of carbon or 
coke was eliminated substantially completely by virtue of 
the high velocity at which the oil travelled through the 
heating and cracking zones. As Smith pointed out (Ap¬ 
pellant’s App. 56-57) the Winkler-Koch stills frequently 
operate continuously for periods of longer than three 
months, this being the average length of operation, and 
even then the amount of deposited carbon is insignificant. 
However, aside from the fact that the cracking reaction 
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proceeds at a more rapid rate by virtue of the higher tem¬ 
perature employed, the cracking reaction in this typ>e of 
process follows the same general pattern as in other prior 
art cracking processes in that tar, in large amountjs, is 
produced as a by-product of the reaction. This low value 
by-product represents a substantial part of the ultimate 
products produced by a cracking process of this type (Ap¬ 
pellant’s App. 56-57). 

The Winkler-Koch type of process employs a very high 
heating rate in the second and third tube banks in order 
to avoid the necessity of utilizing an unreasonably Jarge 
portion of the heating coil to bring the oil to a temperature 
where the desired high reaction rate will prevail. [It is 
worthy of note that in this Winkler-Koch type of opera¬ 
tion the heating rate in the second and third banks of tubes 
could not be significantly further increased when employ¬ 
ing heating tubes of the diameter conventionally used in 
commercial oil cracking equipment without overheating of 
the tubes (Appellant’s App. 54). 

The Prior Paper Art 

Gard et al. patent No. 1,914,914 and Peck patenj No. 
1,933,507 were cited by the Examiner as examples of the 
prior paper art. To supplement these two paper patents, 
an article published by McKee & Parker, describing lab¬ 
oratory experiments conducted by the authors and drawing 
certain conclusions therefrom, also was cited.* 

Both of the last-mentioned patents relate to processes 
the asserted objective of which is to eliminate or substan¬ 
tially reduce the formation of carbon deposits in the (frack¬ 
ing zone of an oil cracking system. But each of thes^ pat¬ 
ents acknowledges that in the form of process thereifi dis- 

*The Gard et al. patent and the Peck patent appear in Appellant’s Ap¬ 
pendix at pages 140-149 and 152-156. The McKee & Parker article appears 
at pages 157-160. 
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closed tar is formed as a by-product of the cracking re¬ 
action just as has always occurred in all prior cracking 
processes. 


Gard et al. Patent No. 1,914,914 

The Gard et al. patent was asserted by the Patent Office 
Board of Appeals to be the most pertinent prior art pat¬ 
ent. It describes an oil cracking process in w T hich the oil 
to be cracked is passed in succession through first and 
second serially-connected heating coils which are located 
in adjacent furnaces. In the described method of operation 
the oil is maintained under a pressure exceeding the criti¬ 
cal pressure while passing through the first heating coil, 
and while passing through this first coil the oil is heated 
at least to its critical temperature. Upon passing from 
the first heating coil to the second heating coil the pres¬ 
sure is reduced almost to atmospheric pressure. In the 
preferred form of apparatus the first heating coil is of 
relatively large diameter as compared to the second. 

This patent states that the objective of the process is 
to prevent deposition of carbon in the cracking zone, and 
that the conditions essential to prevention of such carbon 
deposits are that (1) no liquid shall enter the second coil 
arid (2) that “high vapor velocity” shall be maintained 
in the second coil “to scour the tubes to remove from the 
tubes any deposited carbon”. 

Apparently relying upon a conclusion stated in the Mc¬ 
Kee & Parker article cited by the Examiner in this case,* 
this patent asserts: 

“if the oil is heated under very high pressure to at 
i least the critical temperature of the initial oil, it will 
be safe to assume that the oil when it reaches the tem- 


*The formulae set forth in the Gard et al. patent are those developed in 
the McKee & Parker article, and the assumptions asserted in this patent con¬ 
form with conclusions drawn by the authors of the McKee & Parker article. 
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perature found to be the critical temperature of the 
original oil, it will be entirely in the vapor phdse.” 
(Appellant’s App, 145-146).* 

However, the patentees regard the absence of liquid in the 
second coil as being of sufficient importance to warrant a 
large pressure reduction between the first coil and the sec¬ 
ond coil “in order to insure that no liquid enters the vapor 
phase cracking coils”. 

This Gard et al. patent suggests heating the oil i^ the 
initial coil (coil 11 in Fig. 1; Appellant’s App. 140—see also 
Appellant’s App. 147, Is. 115-118) to a temperature on the 
order of 875° F. and then expanding into the second coil. 
In the second coil 17 the expanded vapor is heated to bring 
it to the desired cracking temperature described as “above 
1000° F.” (Appellant’s App. 147, Is. 123-127). The pat¬ 
ent recognizes that the expansion which occurs betweejn the 
first and second coils normally will cause a considerable 
“temperature drop” (Appellant’s App. 147, Is. 79-83), and 
it is one of the described objects of the unusual tapered 
form of coil, illustrated in Figs. 3 and 5 of the patent, 
to permit mitigation of “the drop in temperature ijeces- 
sarily resulting on expansion” and thus increase th^ rate 
at which the expanded oil vapors in the second coi|l are 
brought to the desired temperature described as being 
1000° F. and over (Appellant’s App. 148, Is. 34-44). 

Except for the circumstance that one of the claims in 
this patent (claim 8) describes the Gard et al. process as 
comprising “rapidly heating oil in a flowing stream under 
a super-atmospheric pressure to the critical temperature 
of said oil”, there is no suggestion in the entire patent 
that the heating rate desired to be employed in the first 
of the two heating coils is to be of such a nature as to 

*As we will later point out, this assumption does not conform with the 
facts established by the experiments conducted by Smith and by tne con¬ 
ditions found to exist in the operations of the Winkler-Koch type of crack¬ 
ing process. 
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be characterizable as even moderately rapid, although, as 
above pointed out, the specification clearly describes and 
emphasizes the desire of the patentees to effect rapid 
heating of the expanded vapors in the second coil to offset 
the temperature drop that necessarily accompanies the ex¬ 
pansion. 

Of perhaps even greater significance is the fact that 
this patent discloses no reason for attempting to heat 
the oil at any particularly rapid rate while the oil is in 
the first or high pressure heating coil (Appellant’s App. 
51). 

The witness Smith has testified (Appellant’s App. 53-54) 
that the time factor in the first of the two successive coils 
in the process of this patent must necessarily be much 
longer in the first coil than in the second coil because of 
the high pressure in the first coil and the low pressure in 
the second coil, and he has further pointed out that because 
of this relationship of time factors, a very considerable part 
of the total conversion or cracking, described in the patent 
as being about 50% (Appellant’s App. 147, Is. 123-128), 
would necessarily occur in the first of the heating coils of 
the Gard et al. process if the oil is actually heated to its 
critical temperature in the first heating coil. Smith pointed 
out that the critical temperature of oil of the type that 
is charged to cracking stills is far above the temperature 
at which cracking begins. 

One of the features of novelty in the process of the 
Gard et al. patent resides in the fact that the oil vapors 
upon leaving the second coil 17 are immediately mixed 
with a relatively cool oil, the latter being supplied “in 
amount and temperatures sufficient to considerably cool 
the vapors and coalesce carbons or tars formed in the 
cracking” (Appellant’s App. 148, Is. 1-6). 
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Peck Patent No. 1,933,507 

The Peck patent has been acknowledged by the Patent 
Office Board of Appeals as being less pertinent than the 
patent to Gard et al. (Appellant’s App. 76). This patent 
describes an oil cracking process in which oil is first heated 
in a coil under a pressure exceeding the critical pressure 
to a temperature exceeding the critical temperature. The 
heated oil is then discharged to a soaking chamber where 
substantial further cracking is permitted to take place in 
much the same manner as in the earlier tube and tanjc type 
of process. From the soaking chamber the cracked prod¬ 
ucts are discharged into a tar separator and, as |n the 
Gard et al. patent, Peck states: 


“In order to insure the separation of the tar, cold feed, 
such as crude oil, gas oil, etc. may be introduced into 
the hot cracked product just before it is discharged 
into the tar separator. The cooling thus obtaine d will 
precipitate out the tar which must be removed from 
the system if excessive coke formation is to be 
avoided.” (Appellant’s App. 156, Is. 20-27). 

This patent states that although a very large amount of 
cracking may occur before vaporization takes place, the 
oil will at all times be in a homogeneous state (i. e., either 
all liquid or all vapor) so long as the oil is heated to its 
critical temperature under a pressure in excess of it^ criti¬ 
cal pressure at a rate that is not exceptionally slow. Thus, 
on page 3 of the patent (Appellant’s App. 155) the Peck 
patent states: 


“At 925° F. a 34° A.P.I. Mid Continent gas bil can 
be cracked to the maximum of its practical conversion 
limit, i. e. 40% gasoline in the homogeneous state! under 
900 lbs. sq. in. pressure (or higher) if the rate o£ heat¬ 
ing the oil to that temperature is not exceptionally 
slow.” 
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As a further indication of what the patentee means by a 
heating rate that is “not exceptionally slow”, he describes 
on page 2 of the patent (Appellant’s App. 154, Is. 121-140) 
an operation in which the oil is heated under a pressure 
of 750 lbs. per square inch until it reaches a temperature 
of 950° F. In his description of this exemplary operation 
the patentee states: 

i “Cracking will naturally take place during the time 
while the oil is heated up to 950° F. 
i “If the heating up is effected in a short time so 
i that the cracking is below the conversion of 25% gaso¬ 
line when the temperature of 850° F. is reached, the 
cracking will be homogeneous.” 

It kvill be quite apparent that a rate of heating permitting 
as much as 24% conversion by the time the oil attains a 
temperature of 850 0 F., is a heating rate much slower than 
the heating rate employed in a typical commercial Winkler- 
Koch type operation wherein the oil attains a temperature 
on the order of 911° F. by the time 13% of the oil has 
been cracked (Appellant’s App. 101). 


Howard & Loomis Patent No. 1,869,337 

The Howard & Loomis patent was not considered perti¬ 
nent by either the Examiner or the Patent Office Board 
of Appeals, but was cited by the solicitor for the Patent 
Office at the trial of this case before the District Court. 

This patent (Appellant’s App. 112-116) relates to a 
process intended primarily to effect a reduction in the 
viscosity of heavy crude oils rather than to effect the con¬ 
version of higher boiling oils into lower boiling oils. How¬ 
ever, it is of course true that even at the very low maxi¬ 
mum temperature employed in the process of this patent 
(800° F.) the cracking reaction would inherently produce a 
very small amount of low boiling oils. 
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In the process of this patent the oil to be treated is 
initially preheated to a temperature on the order of 450°- 
550° F. and then forced in succession through the heating 
coils designated 10 and 15, respectively, in Fig. 1 olf the 
patent drawing. Coils 10 and 15 are described in the pat¬ 
ent as coils of 2 inch pipe 800 feet in length. The oil is 
described as passing therethrough at a rate of 500 gallons 
per hour. In passing through coil 10 the temperature of 
the oil is increased to a temperature approximating 725°- 
750° F. and this oil temperature is further increased to 
800° F. during its passage through coil 15. The maximum 
temperature attained in the entire system is this tempera¬ 
ture of 800° F. which is reached in coil 15. This tempera¬ 
ture is far below the critical temperature of the oil ]>eing 
treated (Appellant’s App. 45-46) and the patent states 
that the pressure maintained on the oil during its passage 
through both heating coils “is at least sufficient to piain- 
tain it substantially entirely in the liquid phase” (Appel¬ 
lant’s App. 113). 

Smith pointed out that the characteristic feature of the 
Howard & Loomis patent resides in the use of a very mild 
heating rate in heating the oil in the liquid state belrween 
about 725° F. and 800° F., this being described as an essen¬ 
tial to avoidance of the formation of coke. All of this tem¬ 
perature range (725-800° F.) is well below the critical 
temperature of the oil. But it is high enough for cracking 
to occur. The portion of the heating thus specified by 
Howard & Loomis as requiring mild heating, in order to 
accomplish the objective there desired, falls squarely 
within the range over which an extremely rapid h< sating 
rate is required in the Smith process. 

The Howard & Loomis patent points out that while 
the oil is merely being brought up to an active cracking 
temperature, in the initial coil 10, it is not necessary to 
employ the extremely mild heating that is employed in 
coil 15. Accordingly, it does not propose to limit the heat¬ 
ing rate in coil 10 to the very low heating rate applied in 
coil 15. 
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Smith pointed out that in the operation described in 
the Howard & Loomis patent about 12 minutes are re¬ 
quired for the oil to pass through the initial heating coil 
10 (Appellant’s App. 46). The described heating rate in 
coil 10 of the Howard & Loomis process is thus one pro¬ 
ducing a temperature rise of 300° F. (or less) in 12 min¬ 
utes.* This represents a temperature rise of 25 degrees 
per minute. The Howard & Loomis patent characterizes 
the heating which occurs in coil 10 as rapid in order to 
contrast it with the extremely mild heating rate which 
occurs in coil 15. But it will be apparent that even the 
heating rate in coil 10 of Howard & Loomis is itself a very 
mild heating rate as compared to the heating rate em¬ 
ployed in the second and third tube banks of the commer¬ 
cial Winkler-Koch type of cracking process -wherein an av¬ 
erage temperature rise of 82 degrees per minute prevails. 

iThe Howard & Loomis patent does not purport to rep¬ 
resent that, in the process therein disclosed, the cracking 
reaction will follow any pattern different from that fol¬ 
lowed by the cracking reaction in all prior cracking proc¬ 
esses as regards the formation of tar as a by-product of 
the cracking reaction. 


I The McKee & Parker Article 

The McKee & Parker article cited by the Examiner in 
this case (Appellant’s App. 157-160) describes a consid¬ 
erable number of laboratory experiments made by the 
authors in a study of the critical temperatures and pres¬ 
sures of oil and their relationship to oil cracking. The 
article describes the procedure followed by the authors in 
making their experiments and points out certain respects 

i*Even when one takes the minimum temperature described at the inlet 
of i coil 10 (450° F.) and the maximum temperature described at the outlet 
of coil 10 (750° F.), the temperature rise during passage through coil 10 
is only 300° F. in the operation described in the Howard & Loomis patent. 
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in which the tests are subject to criticism. The article 
also sets forth certain conclusions that are assumed to be 
established by the tests described therein. 

In the experiments there described the authors sealed 
small samples of liquid oil in glass tubes which were only 
partially filled by the samples, so that even at the begin¬ 
ning of the experiment a gas filled space remained above 
the liquid sample. This permitted observation of the 
meniscus at the upper surface of the liquid. Heal; then 
was applied to the tube at such a rate as was “required to 
heat the tube from 375° C. [707° F.] to the critical point” 
in “9 minutes” (Appellant’s App. 159). The samp.e was 
then cooled. When this procedure was followed it was 
noted that at a given temperature the meniscus disap¬ 
peared when the temperature was rising and reappeared 
when the temperature was falling. The authors assumed 
that this temperature (or one slightly above it) at which the 
meniscus disappeared and reappeared under the test condi¬ 
tions, represented the critical temperature, and that the dis¬ 
appearance and reappearance of the meniscus established 
that no vaporization will occur until this critical tempera¬ 
ture is attained. They concluded that these observations 
established that at this critical temperature instantaneous 
and complete vaporization will occur when the oil is (heated 
at the pressure used in the test and with the heatinlg rate 
used in the test. The tests made by the witness Smith and 
described in detail in his testimony (post pp. 20-23) have 
shown that these assumptions and conclusions were un¬ 
founded and not in accordance with the facts. 

The authors of this article acknowledge that cracking 
occurred during the heating-up period, but, in view of their 
assumptions with respect to their tests, they concluded that 
the only effect of such cracking was to lower the apparent 
critical temperature “a few degrees lower than the true 
value of the starting material”. Thus, the authors repre- 
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sent that, even with the 9 minute heating-up period em¬ 
ployed in the test described in the article, complete and 
instantaneous vaporization will occur when the critical 
temperature is attained. 

This article calls attention to the fact that the necessity 
of: limiting the amount of oil in the testing tube so that 
initially it will only partially fill the tube, in the type of 
test there inovlved, does have a noticeable effect on the 
result of the test. It states: “Different values are obtained 
when different amounts of oil are used in the tube”. This 
circumstance in itself shows the unreliability of this type 
of test. It will be noted that since the testing tube is not 
entirely filled with liquid oil in the type of test described 
in this article, the test cannot reproduce the conditions 
which prevail in the heating coil of a commercial cracking 
apparatus. In such apparatus that part of the heating coil 
adjacent its inlet is completely filled with liquid oil. No 
gas or vapor space exists until the oil itself begins to 
vaporize. The type of test employed by Smith was not 
subject to this criticism. 


i Smith’s Tests and The Smith Invention 

In 1936, Smith undertook to investigate the effect on 
the oil of the progressively changing conditions to which 
it is subjected as it passes through the heating coil in a 
cracking process of the Winkler-Koch type. In making 
this investigation Smith obtained a large sample of the 
oil that was currently being supplied to the inlet end of 
the heating coil in the commercial operation of a Winkler- 
Koch type still owned and operated by the Sinclair Re¬ 
fining Company. He then subjected small samples of this 
oil to a series of tests in an apparatus especially designed 
for this purpose. This apparatus is illustrated in the 
drawing that appears in appellant’s appendix at page 133. 
Smith described this apparatus in detail as well as the 
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procedure followed and the phenomena observed in a 
of these tests (Appellant’s App. 35-45). 

In Smith’s test apparatus the oil sample to be 


series 


tested 


was confined (by a liquid metal) in a small pyrex glass re¬ 
action tube having an internal diameter of 4 millimeters. 
The small sample of liquid oil thus confined was heated by 
an electric furnace provided with a glass window so that 
the sample being tested could be observed throughout the 
test. The heating capacity of the electric furnace was 
very high in proportion to the size of the sample being 
tested. The test apparatus was provided with a ram pump, 
arranged to apply any desired pressure to the sample being 
tested, and also with a rheostat for controlling the amount 
of current supplied to the electric furnace. This made it 
possible to vary at will both the pressure and temperature 
to which the sample was subjected. 

Smith found that when the pressure and the heating 
effects applied to the small oil sample in his test apparatus 
were varied in such a way that the sample was subjected 
to the varying conditions progressively encountered by a 
given drop of oil as it passes through the heating coi) of the 
commercial Winkler-Koch type of process, a poii|it was 

ssively 
int ex- 
is pro- 
which 


reached at which the oil began to vaporize progre 

and gradually even though the pressure at this po 

ceeded the critical pressure . He also found that th 

gressive vaporization continued but that a point at 

the entire sample would be vaporized never was reached 

as there ahwavs remained a relativelv small amount of tar 
* ' * 

containing liquid (Appellant’s App. 37, 38, 40). 

In both of these respects Smith’s findings conformed 
with the conditions described in the opinion of the Court 
of Appeals in the Texas v. Anderson-Prichard case as pre¬ 
vailing in the "Winkler-Koch operation charged with patent 
infringement in that strenuously contested case (Appel¬ 
lant’s App. 101). Moreover, in both of these respects 
Smith’s tests showed that conclusions based on the tests 
described in the McKee & Parker article were unreliable, 
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probably because of the faulty testing method. In par¬ 
ticular they showed that McKee & Parker were wrong in 
concluding that vaporization will occur instantaneously and 
completely when the critical temperature is reached when 
the oil is heated at a pressure upwards of its critical pres¬ 
sure even when the heating rate is so low as to require 
9 minutes to reach the critical temperature. 

Smith testified that after making the tests just described, 
he made additional tests out of sheer curiosity. In these 
additional tests he utilized the very high heating capacity 
of the electric furnace in his test apparatus to heat the oil 
sample from a temperature in the neighborhood of 650° F. 
(at which no cracking occurs) to the critical temperature 
of the oil being tested (in this instance about 940° F.) 
in a period of less than 2 minutes. This involved the ap¬ 
plication of a heating rate considerably higher than even 
the very high heating rate which occurs in the second and 
third tube banks of the Winkler-Koch type of process*. 
It is a heating rate so high that it could not be applied 
to heating tubes of the relatively large diameter conven¬ 
tionally employed in commercial cracking processes with¬ 
out danger of burning the tubes (Appellant’s App. 54). 

To his surprise, Smith found that when this extremely 
high heating rate was applied to the oil while it is being 
held under a pressure in excess of its critical pressure, 
there was no progressive vaporization but that instead, 
upon reaching the point at which vaporization first began 
to occur, vaporization of the entire sample occurred in¬ 
stantaneously. He further found that the vapors thus 
formed could be maintained at a temperature as high or 
higher than that employed in the Winkler-Koch type of 

♦When this heating-up period is 2 minutes the average oil temperature 
rise per minute is 145° F. When the heating-up period is less than 2 min¬ 
utes the heating rate is even higher. In the second and third tube banks 
in the Winkler-Koch type process, the average rate of temperature rise 
is about 82° F. per minute. It is only 25° F. in the initial heating coil 
of Howard & Loomis where the heating is described as rapid. 
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process for a prolonged period of time and a large amount 
of cracking thereby accomplished without any reappear¬ 
ance of liquid. He found that in such an operation no tar 
was discernible at any time (Appellant’s App. (37-41). 
With this extremely high heating rate only a trjace of 
cracking occurs before the critical temperature is reached. 

Smith also identified four charts wrhich appear in appel¬ 
lant’s appendix at pages 134 to 137, inclusive. Smith tes¬ 
tified that these charts show the results of four successive 
tests in his small test apparatus with heating rates varied 
to bring the oil from a temperature of 650° F. to the point 
of initial vaporization in periods of l 1 /*, 2, 3.6 and 4.c5 min¬ 
utes, respectively (Appellant’s App. 38-41). Inspection of 
the first two of these charts clearly show's the insthntane- 
ous and complete character of the vaporization when heat¬ 
ing to the point of initial vaporization w’as accomplished 
in periods of 1% minutes and 2 minutes, respectively (Ap¬ 
pellant’s App. 134-135). The third and fourth charts show 
the occurrence of progressive vaporization, that never 
reaches completion, when the time required to attain the 
point of initial vaporization appreciably exceeded 2 min¬ 
utes (Appellant’s App. 136-137). 

Smith pointed out that the identification of the essen¬ 
tials of his process appearing in the decision of the Board 
of Appeals, and the statements by the Board (1) as to 
the temperature at which pitch formation occurs and (2) 
as to the procedure required to be followed to avoid pitch 
formation, did not conform with the facts. He pointed out 
that the critical temperature is a temperature consider¬ 
ably higher than that at which cracking begins (Appel¬ 
lation 
diatelv 
of the 


lant’s App. 56). He also pointed out that the for 
of pitch does not occur “at temperatures imme 
below the cracking temperature” as the decision 
Board asserts (Appellant’s App. 55, 74, 75). He also pointed 
out that in order to avoid pitch formation it is not neces¬ 
sary to bring the oil “quickly to the cracking tempera- 
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ture” as the Board asserted, and that such is not a re¬ 
quirement of his process (Appellant’s App. 55, 74, 75). He 
pointed out that instead, the critical zone is that through 
which the oil passes after it has reached the temperature 
at which cracking begins but before it reaches the critical 
temperature which is considerably higher (Appellant’s 
App. 56). Thus pitch formation can be avoided even 
though the oil is heated very slowly while bringing it up to 
the temperature at which cracking begins, so long as the 
oil is heated with extreme rapidity in raising its tempera¬ 
ture beyond this point up to the critical temperature where 
vaporization then occurs when the pressure exceeds the 
critical pressure. 

Smith acknowledged that even with the extremely high 
heating rate involved in his process and employed in his 
most rapid heating test, some cracking will inevitably 
occur before the point of vaporization is reached (Appel¬ 
lant’s App. 47). However, he pointed out that the trace 
of cracking which must inevitably occur with this extremely 
high heating rate is not fatal to accomplishment of the 
objective of the Smith process in that it still was possible 
to continue the cracking for a prolonged period of time 
after the critical temperature had been attained without 
encountering any tar formation as was shown by his tests 
(Appellant’s App. 38-41). 

The Smith application here in issue describes the Smith 
process as one involving merely subjecting the oil to a se¬ 
quence of specified conditions. Accordingly, this process 
is independent of the nature of the apparatus in which it 
is to be carried out. The form of apparatus may vary from 
the small laboratory apparatus used in the tests described 
by Smith on the one hand to the coil arrangement illus¬ 
trated in the application drawing on the other. The appli¬ 
cation states (Appellant’s App. 67): 

“My invention * * * deals with the formation of 
i pitch rather than with its consequences.” 
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It adds (Appellant’s App. 68): 

“My invention avoids the original formation of pitch.” 


It describes the essentials of the invention in the folio 
language (Appellant’s App. 67): 


wing 


“In carrying out my invention, I heat the Ijigher 
boiling oil to vaporize it and thereafter heat it to crack 
it while maintaining a pressure exceeding the critical 
pressure on the oil through the point of vaporization, 
and I heat the oil prior to the point of vaporisation 
at a rate high enough to prevent substantial decbmpo- 
sition prior to this point by limitation of the time 
factor. ’ ’ 


The application acknowledges that the 

“precise temperature, time and pressure used i 
particular case will of course depend upon the 
being processed” (Appellant’s App. 68), 


l any 
stock 


but cites, as an example of the required heating r|ite, a 
particular application of the Smith process to the produc¬ 
tion of gasoline from Midcontinent gas oil. As applied to 
such a stock, suitable heating rates are described as being 
those capable of heating the oil 

“to a temperature of 920°-980° F., from a tempera¬ 
ture below that at which substantial decomposition 
begins, in from 1 to 2 minutes” (Appellant’s App. 68). 

At such extremely high heating rates only a trace of crack¬ 
ing can occur by the time the oil first reaches the critical 
temperature. 

From the very beginning Smith recognized that tn'e ex¬ 
tremely rapid heating rate involved in his process was sub¬ 
stantially higher than that prevailing in even the Winkler- 
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Koch type of process, and also that the heating rate in his 
process was in fact so high that any attempt to apply it 
in a commercial scale coil cracker having relatively large 
diameter tubes, such as are conventionally employed in 
commercial oil cracking apparatus, vrould involve serious 
danger of burning the tubes (Appellant’s App. 54). Ac¬ 
cordingly in his application he recommended that in a com¬ 
mercial scale apparatus that portion of the heating con¬ 
duit in which the oil vras to be raised with extreme rapid¬ 
ity to the critical temperature (illustrated as section 3 in 
the application drawing—Appellant’s App. 71) should be 
composed of a group of tubes which were smaller in di¬ 
ameter than those incorporated in the subsequent heating 
section 4, the latter being of conventional construction. 
Tubes of small diameter have a higher ratio of heating 
surface to volume than do larger diameter tubes of equiva¬ 
lent volume. Accordingly, with small diameter tubes, very 
high heating rates can be employed before danger of burn¬ 
ing the tubes is encountered (Appellant’s App. 54). 

Aside from this division of a portion of the heating con¬ 
duit into a considerable number of heating tubes of rela¬ 
tively small diameter to permit an extremely high heating 
rate, the apparatus illustrated and described in the Smith 
application is essentially the same as the apparatus em¬ 
ployed in the conventional Winkler-Koch type of still. 
Moreover, aside from the extremely high heating rate dur¬ 
ing the heating-up period, that is made practicable by this 
division of the heating conduit, the Smith process does not 
differ from the procedure in the conventional Winkler- 
Koch process. 
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The Decision of the Patent Office Board of Appeals 

The decision of the Patent Office Board of Appeals! (Ap¬ 
pellant’s App. 74-76) was rendered without knowledge of 
the tests performed by Smith and the unusual technical 
facts thereby established. It was rendered without knowl¬ 
edge of the fact that the meniscus type of test de¬ 
scribed in the McKee & Parker article is unreliable and 
without knowledge of the fact that the conclusions drawn 
by the authors of this article on the basis of the meniscus 
tests are not in accordance with the facts. Likewise the 
decision of the Board was rendered without the benefit 
of Smith’s testimony as to the temperature at which' tar 
formation occurs and the conditions required to be ob¬ 
served to prevent its formation. The Board also appears 
to have labored under the impression, shown by Smith’s 
tests to be erroneous, that the formation of pitch cannot 
be completely avoided by the Smith process notwithstand¬ 
ing the impossibility of preventing a trace of decom¬ 
position. 

As to each of these matters the decision of the jBoard 
of Appeals asserts a premise shown to be false by the evi¬ 
dence made available to the District Court but not avail¬ 
able to the Patent Office Board of Appeals. 

On the basis of the premises asserted in its decision, the 
Board concluded: 

“We are of the opinion that in carrying out the 
operation defined in this patent, practically the same 
results will be obtained as with appellant’s process. 
It is probable that in both cases some pitch vdll be 
formed during the liquid heating stage and the differ¬ 
ence will be one of degree only.” (Appellant’^ App. 
75-76). 

This conclusion naturally and properly follows from the 
recited premises upon which it is based. If it were true 
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that this conclusion accurately described the facts, then 
the Board would have been correct in affirming the Ex¬ 
aminer. We submit that the error in the Board’s decision 
arises from the error in asserted premises subsequently 
proven to be in conflict with the facts. 

Rule of Law Involved. 

The only rule of law involved in this case is a well es¬ 
tablished rule to the effect that when a new process or 
product differs from the prior art in a matter of degree 
(when considered solely from the standpoint of procedure 
or proportions), the difference is nevertheless one that 
warrants the granting of patent protection where the dif¬ 
ference of degree is such that the new is separated from 
the old by a critical point beyond which a highly desirable 
new and unexpected result is obtained, or where the dif¬ 
ference converts failure into success. 

This rule is set forth in the decision of the United States 
Supreme Court in Mineral Separation Limited, et al. v. 
Hyde, 242 U. S. 261. It was restated and similarly applied 
by the Supreme Court in Eibel Process Company v. Min¬ 
nesota <& Ontario Paper Company, 261 U. S. 45. It has 
been applied by the Court of Appeals for the District of 
Columbia in Bechet v. Coe, 69 App. D. C. 51, 98 F. (2d) 
332. 


Statement of Points 

Appellant contends that the District Court’s findings, 
numbered 8, 9 and 10, involve error. The errors here in¬ 
volved present two questions which must be determined 
here. They are: 

| 1. Does the Smith process as defined in claims 1 and 2 
involve a procedure that is different from or the 
same as the prior art? 

2. Is the difference of a character that under the law 
i warrants granting patent protection? 
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SUMMARY OF ARGUMENT 


Point I 


Appellant concedes that the Smith process as defined in 
claims 1 and 2 is not entitled to patent protection unless 
it involves novelty. The novelty lies in the extremely rapid 
heating rate at which the oil is heated under a pressure 
exceeding its critical pressure up to the point at which it 
reaches its critical temperature. In the claims this Seat¬ 
ing rate is defined as a rate high enough to “prevent sub¬ 
stantial decomposition ” in the period preceding attainment 
of the critical temperature. 

As applied to the Howard & Loomis patent, to the }?eck 
patent and to the prior practical art, determination of the 
question of novelty is simple because the Howard & Loomis 
patent and the Peck patent supply sufficient information 
to show that the heating-up rates employed therein are 
lower than that encountered in the commercial Winkler- 
Koch type of process wherein a conversion of 13% is at¬ 
tained during the heating-up period. Certainly it cannot 
be said that a heating rate which permits 13% conversion 
is one high enough to “prevent substantial decomposition”. 

Determination of the question of novelty with respect 
to the Gard et al. patent is more difficult but only because 
of the indefinite character of this patent. Examination of 
the face of the patent itself shows that it contains no defi¬ 
nite disclosure of the extremely rapid heating-up rate that 
characterizes the Smith process, so that it becomes neces¬ 
sary to consider whether there is an implied disclosure. 

Smith has pointed out that the described maintenance 
of (1) a very high pressure in Gard et al.’s first heating 
coil and (2) a low pressure in Gard et al/s second heating 
coil, causes the oil to remain in the first heating coil for 
a much longer period of time than in the second heat¬ 
ing coil due to the compressing effect of pressure. There¬ 
fore a considerable part of the total 50% conversion, de- 
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scribed as occurring in the Gard et al. process, must occur 
in the first or high pressure coil. Moreover, the patent 
emphasizes the rapidity of the heating in the second or 
low pressure coil in contrast to the rate of heating in the 
first or high pressure heating coil. It even recommends 
resorting to heating tubes of small diameter in the second 
or low pressure coil to permit the use of a high heating 
rate in this second heating coil. 

It cannot be implied that Gard et al. employ, in their 
high pressure coil, the critically high heating rate charac¬ 
teristic of the Smith process merely because the Gard et 
al. patent states that only “incidental cracking’’ occurs 
during the high pressure heating-up period, or because it 
states that the oil is in the “liquid phase” while being 
heated to the critical temperature, or because it states that 
the oil may be assumed to be wholly in the vapor phase 
when the critical temperature is reached. These are 
merely statements of conditions assumed to exist on the 
bafeis of experiments similarly described in the patent and 
in the McKee & Parker article. The experiments described 
in the McKee & Parker article involved a heating-up pe¬ 
riod of 9 minutes and yet the same assumptions were made 
as to the conditions believed to prevail as those that are 
asserted in the Gard et al. patent. In these experimental 
operations the amount of “incidental cracking” which pre¬ 
vailed was, therefore, that amount of cracking which is 
incident to a 9 minute heating-up period. The commercial 
Winkler-Koch type of process shows that the amount of 
cracking incident to a heating-up period much shorter than 
9 minutes (2.7 minutes) is very substantial (13%). Ac¬ 
cordingly, in Gard et al. there is not even an implied dis¬ 
closure of the critically high heating rate characteristic of 
Smith’s process. 

It is not reasonable to assume that Gard et al. unwit¬ 
tingly employed the critically high heating-up rate char¬ 
acteristic of the Smith process and that they merely failed 
to describe it in their patent, because if they had in fact 
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employed such a heating rate no tar would have formed 
in their process and the patent acknowledges that 
formed. It is most unlikely that the revolutionary 
highly desirable result (complete avoidance of tar fo 
tion) derived by the Smith process could have been 
tained in the Gard et al. process and that the patei^ 
merely continued to labor under the false impression 
they were producing tar. Care should be taken not to 
into the Gard et al. patent a disclosure not therein 
tained when examining the question of novelty. 


Point II 


Appellant acknowledges that the difference between the 
Smith process on the one hand, and on the other the prior 
paper art, exemplified by the Gard et al. patent, and the 
prior practical art, exemplified by Winkler-Koch, is one 
of degree when considered solely from the standpoint of 
manipulative procedure involved. However, the result 
flowing from the transition from the old to the new is dif¬ 
ferent in kind from anything previously known or believed 
possible. It is as desirable as it was unexpected. The 
difference is one which causes modification or alteration 
of the cracking reaction so that it no longer produces tar¬ 
like material as a by-product. 

The Smith process also avoids formation of coke, since 
initial formation of tar is a necessary incident to the sub¬ 
sequent production of coke. However, the modification of 

the 
that 


the cracking reaction which avoids tar formation in 
Smith process is quite different in character from 
which results in avoidance of coke formation in processes 
of the Winkler-Koch type, or in the type of process dis¬ 
closed in the Gard et al. patent. 

In Winkler-Koch and in Gard et al., coke formation is 
avoided by resorting to temperatures well in excels of 
900° F. to obtain a very high reaction rate and then Cans- 
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ing the oil to rush through the coil at high velocity so that 
the oil remains at the cracking temperature for a period 
of time shorter than that required to cause the further de¬ 
composition of tar to coke. But the Smith process does 
not involve a further overall reduction in the cracking pe¬ 
riod. In the Smith process no tar is discernible even when 
the material being treated remains at a temperature well 
in excess of 900° F. for a period of 8 minutes; this being 
longer than the total time required for the oil to pass 
through the entire heating coil in the commercial Winkler- 
Koch process. 

Also in the Smith process avoidance of tar formation is 
not dependent on high velocity flow, since in the laboratory 
experiments described by Smith tar formation was avoided 
even when the oil remained substantially stationary in a 
small glass tube at a temperature well in excess of 900° F. 
for more than 8 minutes. Thus Smith’s advance does not 
involve the mere carrying forward of an old idea with only 
such improvement in result as one would normally expect. 

We think that application of the proper rule of law to 
the proven facts in the present case will require the con¬ 
clusion that Smith’s process as defined in claims 1 and 2 
is entitled to patent protection. 


ARGUMENT 
Point I 

Does the Smith process as defined in claims 1 and 2 in¬ 
volve a procedure that is different from or the same as the 
prior art? 

Appellant acknowledges that if Smith’s process as de¬ 
fined in claims 1 and 2 does not involve a procedure that 
is different from the prior art, appellant is not entitled to 
a patent containing these claims even though Smith was 



the first to recognize that it is possible to crack without 
forming tar or pitch as a by-product of the cracking Reac¬ 
tion, and even though Smith was the first to recognize and 
fully state the conditions essential to attainment of that 
objective. The eighth finding of the District Court implies 
that Smith’s process incorporates the same procedure as 
that disclosed in the prior patents to Gard et al. and Peck 


when it states: 

“it was not invention to adopt the same procedure to 
obviate or minimize the formation of pitch.” (Em¬ 
phasis ours). 


The ninth finding of the District Court involves a similar 
implication, extended to include the Howard & Loomi^ pat¬ 
ent, in reciting that 


“The rate of heating the oil as recited in claims 1 
and 2 here in issue differs only in degree, if at all, from 
the rates described as rapid in the prior art * ° *.” 
(Emphasis ours). 

: I 

In considering this question it is appropriate firfet to 
note (1) the definition of the heating rate over the tem¬ 
perature range here critical and (2) the definition of the 
limits of the range over which this extremely high heating 
rate is to prevail, as these definitions appear in the claims 
in issue. At the outset it will be noted that the claims 
do not employ the term “rapid”, or any term of such 
extreme ambiguity, to define the heating rate. Instead the 
claims first specify that during heating “through the {point 
of vaporization ” (claim 1) or “through the point at yhich 
it [the higher boiling oil] attains its critical temperature” 
(claim 2), there is to be maintained on the oil “a pressure 
exceeding the critical pressure”. Both claims then specify 
that heating of the oil up to this point is to be effected 
“at a rate high enough to prevent substantial decompo- 
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sition” by the time this point [the critical temperature or 
the point of complete vaporization] is reached. 

As applied to the Howard & Loomis patent, or to the 
Peck patent, or to the prior practical art, this simple ques¬ 
tion of novelty presents no difficulty. In the process of 
the Howard & Loomis patent both the initial and final 
heating stages, which collectively must include all of the 
decomposition, are carried to completion without bringing 
the oil to the point of complete vaporization or to the 
critical temperature. Even the final heating stage, which 
this patent characterizes as mild, is completed while the 
oil is maintained substantially in the liquid phase. More¬ 
over, in the Howard & Loomis process even the initial 
heating stage, although characterized as rapid in this pat¬ 
ent, involves such a low rate of temperature increase per 
unit time (at best 25° F. per minute) as compared to that 
encountered in the commercial Winkler-Koch type of process 
(about 82° F. per minute) that the former would necessarily 
permit a very large amount of cracking to occur by the 
time the critical temperature was attained if this heating 
rate were to be continued until the critical temperature 
was reached. The amount of conversion that would thereby 
result would obviously exceed by a large margin the 13% 
conversion which occurs in the Winkler-Koch type of proc¬ 
ess by the time the oil reaches the outlet of the third tube 
bank. 

In the process of the Peck patent the proposed initial 
heating rate is one which will permit as much as 24% con¬ 
version by the time the oil attains a temperature of 850° F. 
Certainly this does not meet the requirement of the claims 
here in issue that the oil should be brought to the critical 
temperature at a rate which will “prevent substantial de¬ 
composition’ ’ before reaching the critical temperature. 

As to the prior practical art, even the Winkler-Koch 
type of process which (in the second and third tube banks) 
incorporates the highest heating rate encountered in pres- 


ent-day commercial cracking processes (a heating rate so 
high that any significant increase would involve danger 
of overheating the tubes) does not employ a heating rate 
high enough to bring the oil to the critical temperature 
without 1 ‘substantial decomposition” since approximately 
13% of the oil is cracked by the time the oil reaches the 
outlet of the third tube bank. At this point complete 
vaporization has not yet been obtained since about 85% 
of the oil still is in the liquid state at this point. Bun the 
pressure at this point is above the critical pressure. 

The patent to Gard et al. presents a more serious diffi¬ 
culty. However, this is so largely because it is so indefinite 
and admittedly based upon so many assumptions. 

This patent states that a very high pressure is piain- 
tained on the oil until it reaches the outlet of the first or 
high pressure heating coil, and that by the time the oil 
reaches the outlet of this first heating coil the oil has been 
heated at least to its critical temperature. However, the 
specification of this patent emphasizes only the importance 
of employing rapid heating in the second or low pressure 
coil and recommends the use of tubes of reduced dianfieter 
to promote this rapid heating in the second coil. The 
specification of this patent never refers to the heating rate 
in the first heating coil as being rapid nor does it use any 
language of similar import. 

An implication that even in the first heating coil some 
heating rate characterizable as rapid was contemplated, 
arises from the manner in which the word “rapidly” is 
used in claim 8 of this patent. But there is no reason to 
assume that the rate of heating implied by this single usage 
of the word “rapidly” is any more rapid than the heating 
rate similarly described in the Howard & Loomis ps.tent. 

Nowhere does the Gard et al. patent state that no substan¬ 
tial decomposition occurs in the first or high pressure heat¬ 
ing coil, and nowhere does it state that it is undesirable to 
have substantial decomposition in the first or high pres¬ 
sure coil. Nowhere does it state that the heating rate in 


36 


the high pressure coil should be high enough to prevent 
the occurrence of substantial decomposition before the oil 
attains its critical temperature. Nowhere does it state that 
the incidental occurrence of substantial decomposition in 
the first or high pressure coil would be in any way detri¬ 
mental to accomplishment of the described objective of 
the process; namely, the attainment of the desired amount 
of conversion while avoiding the deposition of carbon; nor 
is Such the case as is shown by the results obtained in the 
extensive commercial operations of the Winkler-Koch type 
of process. 

On the other hand Smith has pointed out that in the 
process disclosed in the patent the time required for the 
oil to pass through' the first or high pressure coil must be 
longer than the time required for the expanded oil vapors 
to pass through the second or low pressure coil due to the 
compressing effect of pressure. Smith also pointed out 
that with a total conversion of 50%, such as is described 
in the patent, a very considerable amount of conversion 
(representing a considerable proportion of the 50% total) 
would necessarily occur in that portion of the high pres¬ 
sure coil wherein the temperature was approaching the 
critical temperature because of the relationship of the 
time that the oil remains in this zone to the time that the 
oil remains in the low pressure coil. The described pro¬ 
posal to use tubes of smaller diameter in the second or 
low pressure coil than in the first or high pressure coil 
would in this respect be cumulative in effect. 

Undoubtedly the portion of the Gard et al. patent which 
is most misleading and confusing is that part which starts 
with the last line of the first column on page 1 and continues 
through to about line 25 in the first column on page 2 (Ap¬ 
pellant’s App. 145-146). Here the patentees start by dis¬ 
cussing the meniscus method of determining critical tem¬ 
peratures and pressures. They then set forth the formulae 
developed by the authors of the McKee & Parker article 
on the basis of the meniscus tests described in that article. 
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The patent then continues by reciting two conclusions 
which appear to be justified by the experiments and con¬ 
clusions of McKee & Parker, but which have been shown 
by Smith’s tests to be unwarranted and not in accordance 
with the facts. Thus the Gard et al. patent states: 

“if the oil is heated under very high pressure to at 
least the critical temperature of the initial oil, it 'mil 
be safe to assume that the oil when it reaches the tem¬ 
perature found to be the critical temperature of jfche 
original oil, it will be entirely in the vapor phase.” 

The patentees continue by stating that in their process ^be 
oil is heated “in liquid phase to the critical temperature” 
and they assert that this condition exists because of the 
very high pressure that is maintained on the oil while it 
is being heated to the critical temperature. In neither in¬ 
stance are the conditions here asserted to prevail, de¬ 
scribed as being conditions which prevail only in the event 
that an extremely high heating rate is employed in bring¬ 
ing the oil to the critical temperature. The patentees 
acknowledge that in bringing the oil to the cracking tem¬ 
perature “some incidental cracking” occurs and, like Me 
Kee & Parker, they acknowledge that such incidental crack¬ 
ing has the effect of lowering the critical temperature. 
However, the other asserted assumptions imply that “in¬ 
cidental cracking” even though substantial in amount coes 
not preclude the occurrence of instantaneous and com¬ 
plete vaporization when the critical temperature is reached. 
In this respect the stated assumptions and implication^ of 
the Gard et al. patent parallel the conclusions of the 
McKee & Parker article, wherein disappearance of the 
meniscus was assumed to indicate instantaneous and com¬ 
plete vaporization even in those tests in which as much 
as 9 minutes had elapsed in the course of raising the oil 
to its critical temperature. 
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Accordingly, there is no reason to conclude that Gard 
et al. comprehended a heating rate in the first or high pres¬ 
sure heating coil more rapid than the heating-up rates em¬ 
ployed in the tests described in the McKee & Parker ar¬ 
ticle, much less a heating rate that is incomparably more 
rapid than the heating rates employed in the McKee & 
Parker tests. 

Similarly, there is no reason to assume that the amount 
of decomposition comprehended by the expression “inci¬ 
dental cracking’’ in the Gard et al. patent is necessarily 
smaller than that which will occur as an incident to a heat¬ 
ing-up period extending over 9 minutes, as in the tests de¬ 
scribed in the McKee & Parker article. That the “inci¬ 
dental cracking” which accompanies a 9 minute heating-up 
period is indeed substantial in amount is shown by the 
13% conversion obtained in the heating-up period of only 
2.7 minutes in the commercial Winkler-Koch cracking 
process. 

We therefore submit that in the Gard et al. patent there 
is not even an implied disclosure of an oil cracking process 
in which the heating of the oil up to its critical tempera¬ 
ture is effected under a pressure in excess of the critical 
pressure and also at a heating rate high enough to “pre¬ 
vent substantial decomposition” prior to the point at which 
the critical temperature is reached. 

We also submit it is not reasonable to assume that Gard 
et al. unwittingly employed a heating-up rate high enough 
to prevent the occurrence of substantial decomposition be¬ 
fore reaching the critical temperature and merely failed to 
describe employment of such a heating rate in their pat¬ 
ent. We submit that this is not a reasonable assumption 
in view of the admission in the patent that tar and perhaps 
even carbon is formed in the process of this patent to such 
an extent as to require coalescing by the injection of cool 
oil upon discharge from the final heating coil. If the pat¬ 
entees had used the extremely high heating rate essential 
to compliance with the claims here in issue no tar would 
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have been formed in their process, and it is not reasonable 
to assume that this revolutionary and highly desirable re¬ 
sult was in fact accomplished and yet remained unnoticed. 

Where, as here, the difference in procedure is slight but 
the results flowing therefrom are revolutionary in char¬ 
acter, great care should be taken not to read into a prior 
patent a disclosure that is not therein contained, when exam¬ 
ining the question of novelty. 

We submit that the Gard et al. patent contains no defi¬ 
nite or implied disclosure of a process in which the oil to 
be cracked is heated to its critical temperature at a pres¬ 
sure in excess of its critical pressure and at a rate tygh 
enough to “prevent substantial decomposition” prior to 
the time the critical temperature is reached. 

Point II 

Is the difference between appellant’s process and the 
prior art of a character that warrants patent protection? 

The ninth and tenth findings by the District Court imply 
that even if the novelty of Smith’s process as claimed is 
conceded, the difference between his process and the prior 
art is not one warranting the granting of patent protecti on. 
Appellant contends that the difference between the Smith 
process and the prior art is of such a character as to war¬ 
rant the granting of patent protection. 

Appellant acknowledges that the difference between 
Smith’s process and prior processes, such as that of the 
Gard et al. patent on the one hand and the commercial 
Winkler-Koch process on the other, is one of degree when 
considered solely from the standpoint of manipulate 
procedure involved. But the result flowing from the tran¬ 
sition from the old to the new is different in kind fifom 
anything previously known or believed possible. The in¬ 
volved difference in procedure has the effect of modifying 
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or altering the nature of the cracking reaction which oc¬ 
curs so that tar no longer is produced as a by-product even 
when cracking is continued over a period as long and even 
longer than the total cracking period employed in present- 
day commercial cracking processes of the Winkler-Koch 
type. This new result is as desirable as it is new and 
unexpected. 

It is of course true that in the Smith process the forma¬ 
tion of coke also is avoided, since initial formation of 
tar is a necessary incident to the subsequent production 
of coke. However, the modification of the cracking re¬ 
action which avoids tar formation in the Smith process is 
quite different in character from anything encountered in 
the Winkler-Koch type of process wherein the substan¬ 
tially complete elimination of coke already had been at¬ 
tained, or in the process of the Card et al. patent which 
is similar in this respect. One is not a mere carrying for¬ 
ward of the other. The formation and deposition of coke 
was avoided in these prior art processes by (1) resorting 
to the use of temperatures well in excess of 900° F. so as 
to obtain a very rapid reaction rate, and then (2) causing 
the oil to rush through the coil at high velocity. By re¬ 
sorting to this procedure the total time during which the 
oil remained at the cracking temperature was reduced to a 
relatively short period as compared to the cracking period 
in early bulk distillation processes and processes of the 
tube and tank type. As a result of this reduced reaction 
period, the tar formed as a by-product of the cracking re¬ 
action did not remain at the cracking temperature for the 
prolonged periods which resulted in its further decomposi¬ 
tion to carbon or coke. 

i However, in the Smith process avoidance of tar forma¬ 
tion in the first instance is not accomplished by any fur¬ 
ther reduction of the duration of the total cracking period, 
for, as Smith pointed out, no discernible tar was formed 
in the tests performed by him even when the vaporized 
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oil was permitted to remain at an active cracking tem¬ 
perature for a period of time longer than that required for 
the oil to pass through the entire coil in the commercial 
Winkler-Koch type of process. This is well illustrated by 
the chart appearing in appellant’s appendix at page 134. 
Here no liquid was formed even though the vaporized oil 
remained at a temperature well in excess of 900° R for 
more than 8 minutes. In the Winkler-Koch type process 
the material undergoing treatment passes through the en¬ 
tire heating coil in a period substantially less than 8 
minutes, yet tar is formed. 

Moreover, in the Smith process this new result does not 
depend upon maintenance of high velocity flow, since in 
the laboratory tests performed by Smith the oil and vapors 
derived therefrom remained substantially stationary in a 
small glass tube for more than 8 minutes and yet ijlo tar 
was formed. 

Appellant acknowledges the general rule that when a 
new process or product differs from the prior art merely 
in degree as to procedure or proportions and the n^w re¬ 
sult also involves only a difference in degree, the difference 
is not one which will warrant the granting of patent pro¬ 
tection. In such cases the advance almost invariably in¬ 
volves merely the carrying forward of an old idea and 
therefore the difference frequently is aptly defined as a 
difference in degree merely. However, where, as here, a 
difference characterizable as a difference in degree is nev¬ 
ertheless productive of a new, unexpected and highly de¬ 
sirable result, it is equally well established that the dif¬ 
ference is one which warrants the granting of patent pro¬ 
tection as is shown by the decisions of the U. S. Supreme 
Court and the Court of Appeals for the District of Colum¬ 
bia cited on page 28 of this brief. 

In the present case we think that the Patent Office Board 
of Appeals rested its decision wholly on its asserted belief 
that the difference between the Smith process and the proc- 
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ess described in the Gard et al. patent differed in degree 
only both as to the procedure involved and as to the results 
flowing therefrom. However, the evidence placed before 
the District Court shows, in our submission, that the new 
and highly desirable result flowing from the Smith process 
is different in kind from anything obtained in the processes 
of the prior art, and that this new and highly desirable 
result is not merely the obvious and expected result of 
simply carrying forward an old idea. 


Conclusion 

We respectfully urge that appellant is entitled to the 
relief requested in the complaint and that the decision of 
the District Court should be reversed. 

I CLARENCE M. FISHER, 

i Attorney for Appellant. 

Raymond F. Adams, 

Louis D. Forward, 

Of Counsel. 
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In the United States Court of Appeals 
for the District of Columbia 


APPEAL NO. 8310 

Sinclair Refining Company, appellant 

v. 

Conway P. Coe, Commissioner of Patents, appellee 


APPEAL FROM THE JUDGMENT OF THE DISTRICT COURT OF THE 
UNITED STATES FOR THE DISTRICT OF COLUMBIA 


BRIEF FOR THE COMMISSIONER OF PATENTS 

This is an appeal from the judgment (8) 1 of the District 
Court of the United States for the District of Columbia dis¬ 
missing the Complaint (1) by which appellant, the assignee 
of the patent application No. 194,776, of Reading Barlow Smith, 


sought to have the lower court authorize the issuance o 
on said application. 


a patent 


APPELLANT’S APPLICATION 


The patent application here involved relates to a process of 
converting petroleum oils, such as gas oil having a high boiling 
point, into oils, such as gasoline having a low boiling point. The 
conversion is carried out by the reaction known as “cracking”. 

The process is clearly set forth in the only two claims made in 
the application. Claim 1 is typical and reads as follow 

1. The process of conversion of higher boiling petro¬ 
leum oils to lower boiling oils which comprises heating 
the higher boiling oil to vaporize it and thereafter to 
crack it, maintaining a pressure exceeding the critical 


1 The numbers in parenthesis throughout this brief refer 
appellant’s appendix 

( 1 ) 


pages of 


2 


pressure on the oil through the point of vaporization and 
heating the oil prior to vaporization at a rate high 
enough to prevent substantial decomposition prior to 
vaporization. 

It is claimed by appellant that by heating the oil at the high 
rate recited in the claims, the formation of pitch is prevented. 

SUMMARY OF ARGUMENT 

Each of the patents, Gard et al. (140), Peck (152), and 
Howard et al. (112) relates to a process which is in general the 
same as that claimed by appellant, that is, the conversion of 
high-boiling-point oils to low-boiling-point oils by cracking. 
According to each of the patents the oil is rapidly heated up to 
the cracking temperature while under great pressure. The 
pressures and temperatures in the Gard et al. and Peck processes 
are higher than the critical pressures and temperatures of the 
oil under treatment. One of the objects stated in each of the 
three patents is to eliminate or reduce the formation of carbon 
deposits or coke. 

The rapid heating of the oil recited in the claims on appeal 
differs, if it differs at all, from the rapid heating disclosed in 
the prior patents, only in degree. Since the prior patents 
taught processes involving rapid heating, which processes re¬ 
sulted in eliminating or minimizing the formation of carbon 
deposits, it was not invention to heat the oil more rapidly to 
prevent entirely the formation of such deposits. This was only 
a carrying forward of the idea disclosed in the prior patents. 

ARGUMENT 

The Gard et al. patent 

The Gard et al. patent, 1,914,914 (140-149) discloses an ap¬ 
paratus and method for cracking oil. The oil is first heated in 
the left-hand half of the furnace 12 (see Fig. 1) under a pressure 
above the critical to a temperature above the critical. This 
was admitted by appellan t’s witness (61). The rate of heating 
is described in claim 8 (148) as rapid. When the oil in the 
coil 11 reaches the critical temperature it is all vaporized. It is 
then released into the cracking coil 17 in the right-hand half 
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of the furnace where it is heated further and cracked ('146, lines 
5 to 25). The fact that all of the oil is vaporized in the first 
heating stage in coil 11 (coils 111 and 211 of Figs. 3 and 5) in¬ 
sures that no liquid oil enters the cracking coil 17, and this in 
turn according to the patent (145, lines 18 to 24) insures that 
no carbon deposit occurs. Apparently, however, these pat¬ 
entees did not expect complete success in preventing the forma¬ 
tion of carbon deposits for they make reference (148, lines 5-6) 
to “carbons and tars formed in the cracking” It is clear, how¬ 
ever, that the heating of the oil in the first phase in the coil 11 
was not expected to cause much decomposition for according to 
the patent (147, lines 79 to 87), 


The forms of furnaces here shown permit for the ex¬ 
pansion of the gases gradually so that heat may be im¬ 
parted to them as they expand, to compensate for the 
temperature drop. This also permits a rapid heating 
of the oil to its cracking temperature. This is desirable 
for a greater proportion of the gasoline foraged is true 


vapor phase cracked gasoline. 

From this statement it appears that the rapid heating in the 
coil 11 insures that the greater proportion of the cracking (de¬ 
composition) occurs in the cracking coil 17. This statement 
and the similar statement in claim 8 (148) would seem to link 
the rapid heating in coil 11 with the amount of decomposition 

_ r ^ *1 • xL ^ *1 


of the oil in that coil. 


The Peck Patent 


The Peck patent, 1,933,507 (152-156) relates to tljie cracking 
cf oil under such high temperature and pressure tha t the oil is 
in a homogenous state, that is to say, oil in the heating coil 1 
and vessel 4 does not consist of a liquid portion and a vapor 
portion, but it is all in the state of a very dense vapor. This 
is the state of any fluid when it is at a temperature and pressure 
above the critical values for the fluid. There is no dispute as 
to the use by Peck of temperatures and pressures above the 
critical (61). 

It is stated in the patent (154, lines 30-35) that coke forma¬ 
tion is greatly reduced by keeping the oil in the homogenous 
state during the cracking. The patent also contains bther state- 

486531 — 12—2 
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merits as to the suppression or elimination of the formation of 
coke (153, lines 9 to 11; 154, lines49 to 51; 155, lines 143 to 146). 

Peck does not propose to prevent decomposition of the oil 
entirely during the heating of it up to cracking temperature in 
the coil 1. He does, however (154, lines 133 to 136), state that 
the rate of heating is an important factor and then makes the 

following statement (154): 

If the heating up is effected in a short time so that the 
cracking is below the conversion of 25% gasoline when 
the temperature of 850° F. is reached, the cracking will 
be homogeneous. However, if the heating is carried out 
at a slow rate and the oil is allowed to crack to 25% 
gasoline conversion at a time when the temperature 
reached is 850° F. or lower, separation into liquid and 
vapor phase takes place suddenly when the conditions 
of composition temperature and pressure are satisfied. 
This separation may vary from almost all liquid to 
almost all vapor within slight changes of any of the vari¬ 
ables. In this case the cracking has not been carried out 
in the homogeneous phase and there is a danger of heavy 
coke deposition from the separated liquid phase. 

This is a clear disclosure that by rapidly heating the oil up 
to cracking temperature, there is less decomposition and less 
formation of coke, than when the heating is done at a slow rate. 

Peck did not apparently contemplate heating the oil up to 
cracking temperature rapidly enough to prevent all decompo¬ 
sition (cracking) of the oil but in the example given near the end 
of page 3 (155, beginning in line 133) the amount of decomposi¬ 
tion was small and only traces of coke were formed. 

While Peck did not carry the principle of rapidly heating the 
oil to decrease decomposition thereof and decrease the forma¬ 
tion of tar or coke, to the ultimate point where there would be 
no decomposition at all, it is submitted that his patent teaches 
the principle. 

I THE HOWARD ET AL. PATENT 

The patent to Howard et al. (112-116) discloses a method 
and apparatus for cracking oil in which the oil is heated in the 
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initial heating coil 10 to a cracking temperature and is later 
further heated in the cracking coil 15. 

The patent contains the following statements (113, 114): 

As the oil flows through the initial heating coil 10 
the latter is fired hard in order to rapidly raise the 
temperature of the oil to a temperature at which con¬ 
version or cracking proceeds at a substantial ra te, which 
temperature is above 650° F. and is preferably 725°- 
750° F., this temperature being acquired as tile oil ap¬ 
proaches the end of the initial heating coil. From the 
initial heating coil 10 the oil passes at once into the 
converting coil 15. This coil is fired slowly, the tem¬ 
perature rising only slightly to a higher cracking or 
conversion temperature of say 800° F. and being main¬ 
tained there. During its travel through this coil the 
desired conversion of the oil is effected and local over¬ 
heating of the coil is minimized. 

* * # * * 

It is found that by the procedure described, in which 
the oil is rapidly raised to a cracking temperature and 
subsequently its temperature slowly raised to and 
maintained at a high cracking temperature by slow 
firing, the production of coke is materially reduced or 
even substantially eliminated. 

All of the claims of the patent recite the step (^f heating 
the oil in coil 10 rapidly up to cracking temperature, and it 
is clear that the patentees recognized the effect of rapid heat¬ 
ing in reducing or eliminating the formation of cok« 


APPELLANT’S CLAIMS 


Claims 1 and 2 (2), on appeal, do not recite apy specific 
rate at which the oil is heated and probably it would not 
have been practicable to recite a specific rate because of the 
differing characteristics of the oils to which the process is 
applied. The rate is recited as being high enough to pre¬ 
vent substantial decomposition prior to vaporization. None 
of the patents cited appears to disclose the use of |a heating 


e. 
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rate high enough to eliminate entirely the decomposition of 
the oil, but it is submitted that the prior patents do clearly 
disclose the effect of rapid heating in reducing the decom¬ 
position of the oil. and thus reducing or even eliminating the 
formation of carbon deposits. The claims on appeal distin¬ 
guish from the prior art merely in that they call for a sufficiently 
rapid heating to eliminate entirely, instead of partially as in 
the prior art. the decomposition of the oil. This is a mere 
carrying forward of the idea disclosed in the prior art and 
amounts only to a difference in degree in the result. 

It does not appear that the authorities cited by appellant 
(Br. 28) support its argument as to the patentability of the 
appealed claims. 

In Minerals Separation Limited et al. v. Hyde, 242 U. S. 261, 
the Supreme Court had under consideration a process of sepa¬ 
rating fine particles of metal from crushed ore, by mixing a 
minute quantity of oil with the ore and water and then beating 
air into the mixture to cause a froth carrying the metal particles 
to rise to the surface. The Court held this process patentable 
over the older practice of mixing oil in much larger quantity 
with powdered ore and water and allowing the oil loaded with 
metal particles to rise to the surface. 

In Eibel Process Co. v. Minnesota & Ontario Paper Co., 261 
U. S. 45, the invention was in elevating the breast roll of a 
paper-making machine so as to make the wire cloth slope down¬ 
wardly therefrom, and thus cause the liquid paper stock to flow 
along the wire cloth by gravity. In the prior practice the wire 
cloth had been disposed horizontally (or only slightly inclined 
for other purposes) and the paper stock was carried along by 
the wire cloth. The increased speed of travel of the liquid 
stock down the inclined wire cloth made it possible to increase 
the speed of the machine very greatly. Claims to the machine 
having the wire cloth thus inclined were held patentable. 

The decision of this Court in Becket v. Coe, 98 F. (2d) 332,. 
69 App. D. C. 51, was that a certain iron base alloy was patent- 
able because the proportions of the ingredients were critical for 
the production of an alloy which is stainless and capable of 
being deep drawn. 
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In all of these cases it is evident that the favorable decision 
on patentability was based on the fact that a new result was 
attained differing in kind and not just in degree from t le results 
attained in the prior art. 

In 1874, the Supreme Court in Smith v. Nichols, 21 Wall. 112, 
119, announced the following rule which has been followed ever 
since: 

* * * But a mere carrying forward or nejtv or more 

extended application of the original thought, a change 
only in form, proportions, or degree, the substitution of 
equivalents, doing substantially the same thing in the 
same way by substantially the same means with better 
results, is not such invention as will sustain a patent. 

CONCLUSION 

It is submitted that the applicant Smith merely carried for¬ 
ward the thought disclosed in the prior patents of decreasing 
the decomposition of the oil during the heating thereof, and 
that this did not amount to invention. 

It is therefore submitted that the judgment of the lower court 
should be affirmed. 

W. W. Cochran, 

Solicitor, U. S. Patent Office, 

Attorney for Appellee . 

October 1942. 
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PETITION BY APPELLANT FOR REHEARING 

Now comes appellant, Sinclair Refining Company' and 
respectfully petitions for rehearing in Case No. 831Q. 

Appellant feels that a rehearing is required because it 
believes that the findings of this Court, evidenced by two 
sentences appearing in the Court’s opinion, indicate either 

(1) That the Court has labored under a misconcep¬ 
tion as to the manner in which the Smith process 
functions and the respect in which the new re¬ 
sult thereby achieved differs from the results at¬ 
tainable by prior art methods and processes, or 

(2) That the Court has labored under a misconcep¬ 
tion as to the nature of the results which flow 
from prior improvements in methods and proc¬ 
esses for cracking oil, this latter misconception 
being of a nature that bears directly on the ques¬ 
tion whether Smith’s improvement does or does 
not involve a mere carrying forward or a more 
extended application or a mere maximum ijise of 
a previously known principle. 
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These two sentences in the opinion of the Court (p. 2) 
read as follows: 

! “The advantage of the Smith process, here involved, 

i is the complete elimination of a liquid residue by com¬ 
plete vaporization of the oil, in contrast to a five or 
ten per cent residue in the Winkler-Koch process and 
greater amounts in earlier processes.” (Emphasis 
ours) 

“The history of oil-cracking reveals steady progress 
in the improvement of methods and processes, with 
the gradual cutting down of liquid residues and elim¬ 
ination of carbons and cokes.” (Emphasis ours) 

In its opinion this Court seems to have used the term 
“liquid residue” as synonymous with “tar” or “pitch” 
although these terms may identify quite different products 
in the oil cracking industry. “Tar” or “pitch” is a prod¬ 
uct which, in all prior high pressure high temperature 
cracking processes, is formed by the same chemical reac¬ 
tion which produces gasoline. This tar or pitch is in¬ 
cluded in the liquid residues in those prior oil cracking 
processes, except to the extent that such tar or pitch may 
in some instances have been converted to carbon or coke 
by a secondary reaction. However, the liquid residues in 
many of these prior oil cracking processes normally in¬ 
clude, in addition to the generated “tar” or “pitch”, a 
large proportion of uncracked high boiling oil and may in 
fact consist largely of such uncracked high boiling oil. 

A liquid residue normally is produced when carrying 
out the Smith process, such liquid residue being obtained 
when the products emerging from the cracking zone are 
cooled. However, this residue consists merely of high 
boiling oil that has escaped cracking. It does not contain 
“tar” or “pitch”, because in the Smith process the nature 
of the gasoline-producing chemical reaction is such that 
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no “tar” or “pitch” is formed (Appellant’s Appj. 40). 
Because it does not contain “tar” or “pitch”, this liquid 
residue may be repeatedly repassed through the Smith 
cracking system to produce additional gasoline therefrom. 
The advantage of the Smith process is that it does pro¬ 
duce gasoline without producing “tar” or “pitch”. But 
complete elimination of a “liquid residue” is not in as¬ 
serted or claimed advantage of the Smith process. 

Unless the term “liquid residue” has been used as sy- 
nonmous with “tar” or “pitch” in the opinion <^f the 
Court in this case, it therefore appears that the Court has 
labored under a misconception as to the identity <j)f the 
Smith invention and the identity of the radically new re¬ 
sult achieved thereby. But if, in the opinion of this Court, 
the term “liquid residue” has been used as synonymous 
with tar or pitch, it then appears that the Court has la¬ 
bored under a misconception as to the effects of the 
changes involved in prior improvements in methods and 
processes of cracking oil. In particular, it appear^ that 
the Court then has labored under the mistaken belief that 
the progressive improvements in high pressure high tem¬ 
perature oil cracking processes which have sometimes in¬ 
volved (as one of several factors) increases in the heat¬ 
ing-up rate, and which have reduced and indeed substan¬ 
tially eliminated the formation of carbon and coke j have 
also produced at least some decrease in the amount of 
“tar” or “pitch” formed. It appears that this Coi^rt has 
labored under the mistaken belief that the amount of 
“tar” or “pitch” produced in the Winkler-Koch process 
is less than the amount of “tar” or “pitch” produced 
when earlier high pressure high temperature cracking 
processes were applied to comparable cracking stocks. 

The prior patents and publications (Appellant’s App. 
112-116; 140-160), upon which appellee has relied for sup¬ 
port of its contention that the new result achieved by the 
Smith process involves merely a difference in degree father 
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than a difference in kind, do not purport to represent that 
an increase in the heating-up rate or any other known 
factor will reduce the amount of “tar” or “pitch” gen¬ 
erated by the principal gasoline-producing chemical reac¬ 
tion (as distinguished from eliminating carbon or coke 
formation resulting from secondary reactions) to a value 
one iota below the amount of tar or pitch formed by the 
principal gasoline-producing chemical reaction in the very 
Earliest commercial high pressure high temperature crack¬ 
ing process. Also the proponents of the progressively 
improved commercial high pressure high temperature oil 
cracking processes to which attention was directed at the 
trial of this case before the District Court (Appellant’s 
App. 16-35; 77-132) have never represented that their proc¬ 
esses produce less “tar” or “pitch” than earlier oil crack¬ 
ing processes, although admittedly the progressive de¬ 
velopments have resulted at first in a reduction of, and 
finally in the substantially complete elimination of, carbon 
and coke deposits. 

I The evidence in this case, as distinguished from the oft 
repeated assertion of counsel for appellee, shows that the 
amount of ultimately unvaporizable tar which is formed 
during subsequent cracking with a heating-up rate such 
that vaporization begins in 3.60 minutes is not less than 
that formed during subsequent cracking with a heating-up 
rate such that vaporization begins in 4.55 minutes (Appel¬ 
lant’s App. 136-137), but that with a heating-up rate such 
that vaporization begins (and is completed) in about 2 
minutes or less the amount of ultimately unvaporizable 
tar is zero (Appellant’s App. 134-135); the same cracking 
stock being used in all instances. The amount of ultimately 
unvaporizable tar is indicated in the charts comprising 
Plaintiff’s Exhs. 16 and 17 (Appellant’s App. 136-137) 
by the lowest point attained by the solid line in the volume 
charts at the left-hand side of these exhibits. 

! It is noted that the ultimate conclusion of the Patent 
Office Board of Appeals in this case to the effect that the 
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results achieved by the Smith process differed in degree 
rather than in kind, was assertedly predicated upon its 
belief (established to be erroneous by the proofs in this 
case) that the Smith process did not “completely avoid 
the formation of pitch” so that in both the Smith process 
and prior processes “some pitch will be formed” (Ap¬ 
pellant’s App. 75-76) rather than upon any presumjption 
either (1) to the effect that progressive change in the 
heating-up rate actually was a factor which progressively 
alters the amount of tar or pitch formed by the principal 
gasoline-producing chemical reaction, or (2) to the Effect 
that such change was believed by those skilled in tbe art 
(erroneously or otherwise) to be a factor having su^h an 
effect. On the other hand, the District Court appears td have 
predicated its ultimate decision largely on the belief that 
the Smith process actually embodied “the same procedure” 
as the prior art patents cited by the Patent Office (Ap¬ 
pellant’s App. 7-8; particularly findings 8 and 9). 

If it be recognized that, even when oil is cracked at a 
temperature and pressure above the critical values,, pro¬ 
gressive increases in the heating-up rate do not produce 
progressive decreases in the amount of tar or pitch forma¬ 
tion or even any decrease in tar or pitch formation, unless 
and until the heating-up rate reaches a critically high value 
whereupon the nature of the principal gasoline-producing 
reaction is changed so that no tar or pitch is formed, we 
think it will be apparent that Smith’s contribution io the 
art does not involve merely the maximum use of a previ¬ 
ously-known principle. Likewise, if it be recognized that, 
as in the Winkler-Koch process, the carbon problem al¬ 
ready had been solved completely in any practical sense 
by merely preventing the secondary carbon-forming reac¬ 
tions, and that this result had been accomplished without 
employing the extremely high heating-up rate which is an 
essential characteristic of the Smith process, we think 
Smith’s departure from prior practices will be reeo<^iized 
as not involving a natural step or natural development, 
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since it would seem to be nnnatnral and unreasonable to 
employ such an abnormally high heating-up rate for the 
purpose of eliminating carbon formation that had already 
been eliminated and in the absence of some reasonable 
basis for assuming that some other and different advan¬ 
tage might be thereby derived. 

In view of what is set forth above, we respectfully urge 
that in justice to plaintiff, a rehearing should be granted 
in this case. 


CLARENCE M. FISHER 
Attorney for Appellant 


Raymond F. Adams 
Louis D. Forwabd 

Of Counsel 



